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EXECUTIVE SUMMARY 



The Bureau of Labor Statistics projections of occupational employment growth have 
consistently underpiedictied the growth of skilled occupations and overpiedicted the growth 
of skilled occupations. In August 1981, for example, the BLS predicted that professional, 
technical and managerial jobs woukl account for only 28 percent of employment growth 
between 1978 and 1990 and that operatives, laborers and service workers would account 
for 34 percent of growth. In fact, professional, technical and managerial jobs accounted 
for 52 percent of employment growth during this period and operatives, laborers and 
service woikers accounted for only 9 percent of job growth. Forecasts of 1989 
occupational employment shares derived from regressions estimated on 1972 to 1980 data 
are substantially more accurate then the BLS projections. The primary reason for the bias 
in BLS projections is the judgmental character of the projections of occupational staffmg 
ratios and the practice of assuming that they will remain fixed if evidence to the contrary 
is not available. Inevitably, BLS analysts feel that forecasting big changes in staffing 
ratios involves "going out on a limb" and this naturally results in them being conservative 
in their forecasts. Workforce 200O 's forecasts of occupational skill demands arc based 
on the BLS methodology, so its projections probably also understate the upskiMing trend of 
occupational demand This implies that the forecasted shortage of skilled and educated 
workers Is probably even more serious than Workforce 2000 and companion reports 
project. 

This possibility was investigated by analyzing changes in employment shares during 
die 1972-1989 period in a regression framework and then using the estimated models to 
forecast employment shares in the year 2000. For all specifications and scenarios, the 
regression forecasts predict substantially significandy greater upskilling than the BLS's 
judgmental forecasts. BLS projects that professional, technical and managerial jobs will 
account for only 44 percent of employment growth. Our preferred model predicts that 
these occupations will account for 71 percent of employment growth. In our view, the task 
that BLS has set for itself-measuring the level and forecasting chang in the absolute 
number of jobs which "require a college degree "-is impossible. The classification of 
occupations into a "requires a college degree" category is inherentiy arbitrary and 
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idiosyncratic to the analyst; yet the validity of the whole effon to measure 
"undeitmployment" depends on this classification being done correcdy in every detail. 

The paper also evaluated BLS*s projections of the supply/demand balance for 
college graduates. They were found to have been consistendy wrong. At the beginning of 
the 1970s, BLS projected rough balance of supply and demand during the subsequent 
decade. In fact, however, the supply of college graduates grew more rapidly than demand 
and, as a result, the college/high school wage ratio for workers with 1 to 5 years of post- 
school work of experience fell 6.7-7.6 percentage points by 1980. In the later half of the 
1970s, BLS projected very large surpluses of college graduates during the subsequent 
decade. According to their projection, the surplus of college graduates was going to grow 
at a rate equal to 30 percent of the annual flow of bachelors degrees awarded. If correct, 
this surplus should have caused the relative wage of college graduates to fall during the 
subsequent decade. In fact, however, the nation entered a decade in which demand for 
college graduates substantially outstripped supply and the college/high school wage ratio for 
those with 1-5 years of experience rose by 23 to 26 percentage points to all time highs. 

The problems are much deeper than simple errors in forecasting the future. The 
description of the present and recent past is wrong as well. It is stated, for example, that 
27 percent (6,659,000) of college graduates were "underemployed" in 1988 and that 
"underemployment" increased by 1,655,000 between 1983 and 1988. Clearly, a measure 
r "underemployment" for a group that increases simultaneously with the group's relative 
wages is seriously flawed 

We then do our own examination of the supply/demand balance for college 
graduates by comparing past and projected percentage rates of change in employment in 
high skill jobs to actual and projected rates of change in the stock of well educated 
woilcers. During the 1980s, employment in professional, technical, managerial and sales 
representative occupations grew at nearly the same rate as the stock of workers with one or 
more years of college. Employers wished to increase the proportion of workers in 
managerial and sales occupations who had a college education but a shonage developed 
and the wage oremium for college graduates rose to unprecedented levels. Our projecnoiiS 
for the 1990s predict that the labor market for college graduates will get even tighter. 
We expect a bidding war to break out for skilled workers and to see further increases in 
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wage premiums for professional and technical training and for college generally. Early 
evidence indicates that indeed skill premiums are continuing to grow. Between 1987 and 
1989, ical weekly earnings rose 2.9 percent for managers, 4.2 percent for professionals and 
2.0 percent for technicians. Meanwhile, real wages M 1 percent for clerical workers, OJ 
percent for service workers other than private household and protective service workers, 3.3 
percent for q)eratives and laborers and 2.5 percent for sales clerks. Real wages of non- 
supervisOTy workers continued to decline in 1990-falling 1.2 percent between March 1989 
and March 1990. 

The growing shortage of professionally trained workers and the rising skill 
premiums will tend to cause supply to increase more rapidly than we have projected But 
the gap between the projected growth of demand and supply is huge. Just to maintain the 
balance between the growth of supply and the growth of occupational demand that 
prevailed in the 1980s, itself a period of shortage, it will be necessary to increase in the 
stock of college graduates in die year 2000 by 3.7 million or, put another way, to raise the 
number of college graduates entering the labor forces by 462,000 or 42 percent between 
1992 and the year 2000. 

Policy Implications: The social returns to a college education are extremely high and 
are likely to go even higher. Supply responses to the strong market do not appear to be 
sufficient to prevent a continuation of the current escalation of college wage premiums. If 
wage premiums for college educated workers continue \o escalate, inequality will continue 
to grow, American corporations will be at a competitive disadvantage and multinational 
corporations will probably transfer offshore functions which intensively employ college 
graduates such as research, product development, design and marketing. 

Education is a public function and a public policy response to the shortage appears 
to be in order. Probably the most cost effective way of ameliorating the shortage is to 
change immigration policy. There is a long queue of highly skilled university graduates 
(many of them with graduate degrees from American universities) seeking permanent 
residence in the United States and it only requires a change in immigration policy to triple 
the number of college educated immigrants to 300.000 a year. The number of American 
bom college graduates can be increased by strengthening academic standards in high 
schools, by reducing the very high dropout rates in American colleges, by encouraging 
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adults to return to college to complete their degree, by keeping public tuition levels low 
and by shortening the ilme required to get a degree by expanding Advanced Placement 
programs in high schools and encouraging college students to take courses during summers. 
There needs to be a special focus on increasing the supply of technically and scientifically 
tndned individuals. 
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THE DESKILLING vs UPSKILLING DEBATE: 
THE ROLE OF BLS PROJECTIONS 

by John Bishop and Shani Carter 

At the beginning of the 1980s there was a lively debate over the effects of 

technological change on skill demands. Men and women of affairs were arguing that the 

computer was transforming the skills needed in the workplace. Speaking at Stanford 

University in 1983, Steven Jobs, cofounder of Apple Computer, stated that "A massive 

retraining effon by government and private industry could alleviate the problem of skill 

obsolescence created by the expanding computer industry."^ In calling for a major 

restructuring of education in 1982, the Education Commission of the States said: 

Occupational growth throughout the 1980s is projected to expand most rapidly 
in the higher*skilled, technical occupations. Tomorrow's workers will likely 
need improved skills in the selection and communication of information. Many 
of today's skills considered to be of a "higher" level are the potential basic 
skills of tomorrow.^ 

Most of the writers on the other side of the debate had PhDs and were based in 

universities. Baity Bluestone, Bennett Harrison, Henry Levin and Russell Rumberger argued 

that technological change was deskilling jobs. In February 1983, Levin and Rumberger 

summarized their position in the following words: 

The expansion of the lowest skilled jobs in the American economy will vastly 
outstrip the growth of high technology ones; and the proliferation of high 
technology industries and their products is far more likely to reduce the skill 
requirements of jobs in the U.S. economy than to upgrade them.^ 

In February 1984, they said, "future job growth will favor service and clerical jobs that require 
little or no post*$econdary schooling and that pay below-average wages. In a 1986 article, 
Russell Rumberger asks then answers the key question: 

Will workere require more or fewer skills to perform their jobs in the 
futiue?...existing studies suggest that technologies often reduce the skills workers 
require to perform their job.. ..the average skill requirements of jobs in the future 
job market could actually be lower than they are today.^ 
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In 1987, Levin and Rumberger stated: 

In summary, the evidence suggests that new technologies are unlikely to have 
a profound effect in upgrading the education and skill requirements of jobs, and 
that most new jobs or job openings will be in occupations that require relatively 
low skills and education/ 

The decade is over. It is time to take stock and decide who was right, those who 
preached that technological progress and greater foreign trade were going to upgrade skill 
requirements or those who predicted tfiat the 1980s would be a period of deskilling. Let us 
begin by looking at what happened to the relative share of high skilled and low skilled 
occupations in the economy. Professional, technical and managerial jobs, which were 24.9 
percent of the nation's jobs in 1978, accounted for 52 percent of the job growth between 1978 
and 1989. High level sales representative and manager jobs accounted for another 10 or 11 
percent of job growth. Operative, laborer, fann laborer and service jobs, which were 37 
percent of jobs in 1978, accounted for only 9 percent of the job growth between 1978 and 
1989.^ Even though they are poorly paid, many clerical jobs are not, in our view, low skill 
jobs. Levin and Rumberger, however, place them in the low skill category and frequently 
mentioned projected rapid growth of clerical jobs as supporting their deskilling position. 
Qerical jobs, in fact, grew only 18 percent, 4 percent slower than the growth of all jobs and 
secretarial and typist jobs failed to grow at all. 

Just as one sided in its testimony on the deskilling issue is the recent behavior of real 
wages. The wage premium that employers must pay for skilled workers tells us a lot about 
the demand/supply situation for skills. If demand for more skilled workers shifts out more 
rapidly than the supply, the relative wage of skilled workers will rise. And indeed, skilled 
workers have been getting higher real wages: the increase in real weekly earnings between 
1983 and 1989 was 16.1 percent for technicians, 12 percent for professional workers, 1.5 
percent for managers, 6.4 percent for sales representative selling commodities outside of 
retailing and l.S percent for sales representatives in finance and business services. If the 
demand for unskilled workers shifts out less rapidly than their supply, they will suffer declines 
in relative wages. During ihe last six years, a period of recovery from a deep recession, real 
weekly earnings of operators, fabricators and laborers declined 5.3 percent and the real weekly 
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earnings of service worken declined 1.3 percent/ Real hourly wages of non-supervisory 
employees fell 8.1 percent in retailing and 4.4 percent in manufacturing. 

Schooling is a second way of classifying workers by their skill. What has happened 
to the relative wages of workers classified by years of schooling? Analyzing CPS data on 
hourly and weekly wages, Kosters has found that the college-high school wage differential for 
workers of all experience levels, which was 40-41 percent in 1979 for both men and women, 
grew rapidly in the 1980s, reaching 82 percent for men and 52 percent for women by 1988.' 
Even more remarkable is the fact that this rapid increase in the relative wage of college 
graduates was accompanied by a rapid increase in the supply of college graduates. The ratio 
of college graduate worken to workers with 12 or fewer years of schoohng was growing at 
a rate of 3.24 percent per year during the 1980s.*® 

In the two decades prior to 1980, the relative supply of college graduates grew even 
more rapidly. The ratio of college educated workers to workers with 12 or fewer years of 
schooling grew 4.3 percent per year in the 1960s and 5.2 percent per year in the 1970s. 
College wage premia were stable during the 1960s and declined at a modest 1 percent per 
year in the 1970s. These data suggest that the demand for skills taught to college graduates 
was also expanding in the 1960s and 1970s, though probably at somewhat lower rates than 
prevailed in the 1980s. 

Why did Levin and Rumberger so grossly under-predict the growth of skilled 

occupations? While there are a number of problems in the way they interpret and report BLS 

occupational projections, the primary cause of their incorrect forecasts is their reliance on the 

BLS projections. They recently justified this reliance as follo\ s: 

On the basis of their past record they are still likely to provide a better 
indication of how the overall job market will look in the future than 
generalizations from a few casual observations, guesswork, or simple 
extrapolations of past trends. The point is that none of the latter dtvices has 
come close to the accuracy of the BLS forecasts in a world where-by their 
nature-no forecasts will be perfect.^^ 

How good is the past record of BLS projections? Is there, as claimed, no way of improving 
on them? It is to this question we now turn. The first three sections of the paper evaluate 
the accuracy of the BLS projections for 1990, for 1980-85 and for 1995. We conclude that 
a regression based forecast does a better job of forecasting future occupational staffing ratios 
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than the judgmental approach used by BLS. In Section 4 we present a regression analysis of 
the substantial changes in occupadonal shares that occurred during the 1972-1989 period and 
then use these regressions to forecast occupadonal employment growth to the year 2000. 
For ail specifications and scenarios, the regression forecasts predict substantially greater 
upsidlling than the BLS*s judgmental forecasts. 

In section 5 we turn our attention to BLS's projections of the supply/demand balance 
for college graduates. They turn out to have been consistently wrong. 
We then do our own examination of the supply/ demand balance for college graduates by 
comparing past and projected percentage rates of change in employment in high skill jobs to 
actual and projected rates of change in the stock of well educated workers. During the 1980s, 
employment in professional, technical, managerial and sales representative occupations grew 
at nearly the same rate as the stock of workers with one or more years of college. Employers 
wished to increase the proportion of workers in managerial and sales occupations who had a 
college education but a shortage developed and the wage premium for college graduates rose 
to unprecedented levels. Our projections for the 1990s predict that the labor market for 
college graduates will remain very tight. This suggests that if the supply of college educated 
worieers can not be expanded more rapidly than is projected (either through greater 
immigration of highly educated skilled workers or by increasing the number of Americans 
attending and graduating from college), that wage premiums for college are likely to continue 
to grow. The final section of the paper presents our recommendations for changes in the way 
the Bureau of Labor Statistics makes and repons occupadonal forecasts. 

1. An Evaluation of BLS Occupational Projections for 1990 

The occupational projections made by the Bureau of Labor Statistics (BLS) at the 
beginning of the 1980s significantly underestimated the growth of high skill occupations. In 
August 1981 the BLS projected that professional, technical and managerial (PT&M) jobs 
would increase only slighUy more rapidly than total employment during the 1980$. It was 
estimated that PT&M jobs would account for 28 percent of employment growth between 1978 
and 1990 and that operatives, laborers, farm laborers, and service workers (OL&S) would 
account for 34 percent of employment growih.^^ In November 1983 new projections of 
occupational growth through 1995 were published. The economy had entered a severe 
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recession and total 1982 employment was at essentially the same level as in 1979. 
Professional, technical and managerial employment had, however, increased by 4.84 percent 
and their share of employment had risen by 1.1 percentage points during the three year period 
BLS increased its projected rates of growth for PT&M, but not by much. In the; projections, 
FT&M accounted for 30-7 percent of employment growth through 1995 from the 1982 base 
and for 37 percent of the growth from the 1979 base. BLS projected that OL&S would 
account for 31.5 percent of growth from the 1982 base and 27.9 percent of growth from the 
1979 basc.^' 

What were the actual patterns of job growth between 1978 and 1989? Professional. 
technical and managerial jobs ac counted for 52 percent of employment growth between 1978 
and 1989 and operatives, labor ers, farm laborers and service workers accounted for only 9 
percent of job growth. Table 1 presents a detailed comparison of BLS's 1981 projections of 
occupational employment growtii between 1978 and 1990 witii actual growtii rates between 
1978 and 1989. The comparison employs the 1980 Census occupational categories so 
adjustments were made to the BLS projections to account for the occupations that were 
switched from one major occupational group to another.^* The first column of the table 
presents the actual percentage growth of occupational employment between 1978 and 1989. 
At die bottom of tliis colunm, the 20.9 percent figure is the average absolute size of the 
deviations of occupational growth from the 22.1 percent growth trend for total employment 
The second column of the table presents the low- trend projected percentage growth for 1978 
to 1990 that was published by BLS in 1981. The low-trend is used for comparison because 
acnial employment levels in 1989 were very close to BLS's low-trend prediction for 1990. 
The third column presents the difference between the actual and projected percentage increases 
for each occupation. At the bottom of the column, the 13.2 percent figure is the average 
absolute size of these discrepancies. In other words, relative to a baseline in which every 
occupation is assumed to grow at the same rate, the projections reduced the average error by 
37 percent [100(1 - .132/.209)]. The fourth column presents the difference between actual 
and projected numbers of people in the occupation m 1989. The largest error was in BLS's 
projection of the growth of managerial occupations. It underestimated the growth of 
managerial employment by 36 4 percentage points or by 3.4 million jobs. The error in 
projecting managerial employment was roughly equal to the total number of bachelors and 
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mastcR degrees awarded in business, marketing and accounting between 1978 and 1989. The 
growth of professional employment was underestimated by 1.86 million jobs (17 percent of 
the 1978 level of professional employment). Operative employment was projected to grow by 
14 percent; it fell instead by 10 percent, resulting in an oveiprcdiction of 22 million jobs. 
Employment in other services was projected to grow 36 percent; it grew by 24 percent 
resulting in an overprcdiction of L2 million jobs. 

Qearly there is a pattern to the forecast errors: BLS projections made since 1981 have 
substantially underpredicted the growth of skilled occupations and substantially overpredicted 
the growth of occupations requiring low or moderate skills. Were these errors unforeseeable 
consequences of unanticipated events such as the microcomputer revolution and the budget 
deficit caused trade deficit? Or were the forecasts published in 1981 based on a flawed 
method of projecting occupational growth? 

There are many sources of error in the BLS occupational projections. Projections of 
final demand shares may be wrong. The input-output matrix is often quite old and this 
contributes to errors in projecting value added shares. The share of industry output that is 
imported was particularly difficult to predict in the 1980s. Industry specific productivity 
^wth may also be in error resulting in incorrect predictions of industry employment 
Substantial changes have occurred in the occupational composition of specific industries and 
this has often been a major source of error in occupational projections. BLS derives 
occupational employment demand by multiplying projected industry employment totals by an 
assumed industry specific occupational share vector. Adjustments are made to these vectors 
when BLS studies of the introduction of new technology indicate that changes can be 
anticipated by the end of the forecast period*^ Since studies cannot be funded for every 
industry and for every technological innovation and the effects of these changes are very 
difficult to foresee 10 years in advance, we hypothesize that many of the changes that will 
occur in the composition of occupational demand within industry are missed by BLS 
projections. When the BLS made the projections of 1990 occupational employment in 1981, 
they had only one wave of Occupational Employment Statistics survey data available to them 
for most stales and industries. The Handbook of Methods describes what is done when data 
is thought to be of doubtful comparability: *'When an occupation is added, deleted or changed 
in definition from one OES survey to the next, extrapolated trends are not developed: the 
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current-year ratios for these occupations aie held constant in the preliminary projected 
matrix.**^^ Lacking trend data, we suspect that they tended to be conservative in their 
judgments regarding assumed changes in the industry specific occupation matrix. 

We suspect that in 1981 BLS tended to assume diat occupauonal shaxe vectors would 
be stable when evidence to the contrary was not available. In our view, occupational staffing 
ratios ait seldom stable over periods of ten years or more and it is better to start with an 
assumption that trends 2re stable than that the ratios themselves are stable. Let us examine 
hew accurate forecasts would have been if they been based on an assumption that tCCOds in 
occupational shares are stable. This can be done by simply calculating die rate of change of 
occupational employment shares for a baseline period and then assuming that these rates of 
change will continue. To get a preliminary idea about how well extrapolation works, a back- 
of-the-envelope effon was made to predict 1989 occupational employment levels starting from 
a 1980 baseline. A 1980 baseline was chosen because that is the infonnation that was 
available at the time the BLS made its August 1981 occupational projections. First, the 
growth rate of the logarithm of the employment share for the 12 major occupation groups 
between 1972 and 1980 was calculated using data employing 1980 Census occupational 
classifications.'^ Then 1989 occupational share was calculated by simply applying 9 years of 
this growth rate to the 1980 .aseline share for that occupation.*' The resulting estimates are 
presented in Table 3. This very simple logarithmic extrapolation does a remarkably good job 
of predicting occupational employment levels for 1989. The average absolute value of the 
prediction error is 6.54 percent, a 52 percent reduction from the 13.62 percent prediction error 
of a naive model in which all twelve occupations grow at the same rate from a 1980 base and 
the 13.3 percent mean prediction error obtained by die BLS projections published in 1981. 
If private household workers are treated as a separate occupation, die average absolute 
prediction enor is 7.42 percent, also a 52 percent reduction from the 15.4 percent average 
prediction error that resuks from the naive model predicting employment growth for thineen 
occupations. 

The systematic character of our forecast errors can be explored by comparing the actual 
and extrapolated shares of employment growth in hi Ja and low skill occupations. The MP&T 
occupations which accounted for 50.9 percent of employment growdi between 1980 and 1989 
were forecasted to account for 47.8-47.4 percent The OL&S occupations which accounted 
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for 12.2 percent of employment growth were forecasted to account for 7.5-8.6 percent of 
employment growth. The extrapolation method slightly undcrpredictcd the growth of both low 
and high skill jobs. One reason for these errors is our failure to forecast the slowdown in the 
growth of clerical jobs caused by the introduction of the microcomputer (an error that was 
also made by the BLS forecasters in 1981). By 19G0, the last year of t^ie baseline period 
which sets the forecasted growth rate for each occupation, a cumulative total of only 600,000 
microcomputers had been sold to business. The IBM PC was not introduced undl 1982. 
When a big change is about to occur but has not yet gotten off the ground, simple 
extrapolations of past trends in occupational staffing will be wrong. 

Another problem with simple extrapolations is that they are likely to be sensitive to 
which years are selected as the beginning and end of the baseline period Recessions cause 
blue collar employment to decline relative to white collar employment, so rtarting or ending 
a baseline period during a recession will distort extrapolations into the future. Occupational 
shares derived from the CPS are measured with error and this can also diston simple 
extrapolations. A natural way to deal with these two problems is to estimate regression 
models in which the logarithm of each occupation's share of total employment is prt:dicted by 
a time trend and a cyclical variable such as the unemployment rate. The model was estimated 
on CPS data from 1972 thryugh 1980 and forecasts made to 1989 assuming a 1989 
unemployment rate of S.S percent The results are presented in Table 4. While the regression 
equation extrapolation does substantially better than BLS, it surprisingly, does not do better 
than the straight line extrapolation. The average absolute size of the prediction error is 8.4 
percent which is a 38-36 percent reduction from the average prediction errors that result from 
assuming constant employment shares or using the BLS forecasts published in 1981. While 
the bias is not as large, the regression forecasts underpredict the growth of high skill 
occupations and overpredict the growth of low skill occupations as the BLS forecasts did. 
The MP&T share of job growth is underpredicted by 11.8 percentage points and the OL&S 
share of job growth was overprcdicted by 7.2 percentage points.^' On a priori grounds, the 
regression prediction must be preferred over the simple extrapolation. It would appear that 
even projections based on an assumption of stable trends in occupational shares 
underpredict thz magnitude of upskilling during the 1980s. Something happened-probably 
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the spread of ihe microcomputer and the large 
upsldlling during the 1980s. 
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trade deficit in combination-to accelerate 



1 BLS Occupational Projections for the 1970s 

Clearly the 1980s were not kind to Ac occupational forecasters at the Bureau of Labor 
Statistics. A simple regression based predicdon also underpredicts upsldlling, though by much 
less than the 1981 BLS predictions. The BLS did better, however, projecting occupational 
employment growth during the 1970s. Table 5 compares BLS's employment growth forecasts 
for 1966 through 1975 to actual growth between 1966 and 1974 for nine major occupation 
groups.*^ The average absolute forecast error was only 4.41 percent of the 1966 employment 
levels, a 59 percent reduction from the mean forecast error that results fiom assuming all 
major occupations grow at the same rate. Table 6 presents comparable data on the 1971 BLS 
forecasts of occupational growth for 1970 to 1980.^' The average absolute discrepancy 
between actual and projected growth for the 1970s is 6.8 percent, a 45 percent reduction from 
the mean forecast error produced by a naive model. Overall, projections of the 1970s appear 
to Iiave been significantiy more accurate than the projections of the 1980s made in 1981. 
We must now ask ourselves, WHY? 

Let us examine how the earlier projections were made. As we advocated above, 

industry specific occupational staffing ratios were projected based on trends derived from the 

1950 and 1960 Census. The methods employed were described as follows: 

Historical statistics on the changing occupational composition of detailed 
industries were projected by simple rime trend. The trend for each industry- 
occupational ratio derived from census data was extended to 1975, and the 
indicated change from the 1960 level was added to the appropriate ratio in the 
base period (1960) industry-occupational employment table. A variety of other 
statistics covering varying spans of time between 1950 and 1965 was gathered 
and arranged to reveal evidence of trends in employment by occupation for 
particular industries or for the entire economy. Analysis was directed to finding 
the causes of past changes in occupational structure. An attempt was made to 
determine whether these factors were likely to continue to affect occupational 
structure in the period ahead to a similar, greater or lesser extent.^ 

This is essentially the approach advocated above (the complete description of the 1969 
metiiodology is reproduced in Appendix A). It appears that when occupational staffing ratios 
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are assumed to exhibit a relatively constant trend unless information is available to the 
contrary, that much better forecasts result 

The resulting forecasts were not perfect, however. While the errors are smaller, their 
pattern looks familiar. The growth of managerial jobs, which was underpredicted by 36.4 
percent during the 1980s, was underpredicted by 17.1 percent during the 1970s. The growth 
of operative jobs, which was ovcrpredicted by 24 percent in the 1980s, was overpredictcd by 
11.7 percent in the 1970s. The first two columns of Table 2 present the occupational shares 
of employment growth projected by BLS in studies completed in 1969 and 1971. These 
forecasted shares may be compared to the actual shares that are reported in the fifth column 
of Tables 5 and 6. Managerial, professional and technical jobs, which were projected to 
account for 33.9-34.7 percent of aggregate employment growth, actually accounted for about 
38.1-38.7 percent of employment growth between 1966 and 1980. Operatives, laborers and 
service jobs, which were projected to account for 27.4-29.6 percent of employment growth, 
actually accounted for only 19.8 and 13.1 percent of employment growth during these two 
overlapping periods. It would appear that even when past trends in the occupational 
composition of industries are extrapolated into the future, there is still a tendency to under 
predict the upsldlling trend that prevailed during the 1960s and 1970s. It may be that the 
upskilling demand effects of technolo^cal progress and work reorganization are inherently 
anforeseeable. 

3. Assessing BLS Projections for 1995 and 2000. 

Silvestri and Lukasiewicz describe the process of projecting occupational staffing 

patterns for the BLS projections published in 1985 in the following words: 

Staffing patterns of industries in the base-year industry occupation matrix are 
projected to the target year of the projections to account for changes expected 
to occur because of technological change, shifts in product mix, and other 
factors. The changes introduced into the input-output model for expected 
technological change, as an example, may also change future staffing patterns 
in industries using the new technology. (For example, one would expect greater 
employment of computer specialists as computer technology spreads across 
industries.)*' 

A complete 'description of the methodology employed in making the occupational projections 
published in 1985 can be found in Appendix B. It would appear that extrapolation was being 
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used to generate some of the projected industry specific occupational staffing ratios for 1995 
and 2000. It is not clear ftom this description, however, just how common this practice was. 

The OES data becomes available to BLS analysts about 18 months after it is collected. 
By the time the Bureau of Labor Statistics did its projections in 1983, most industries had 
responded to at least two OES surveys. Since, however, only 13 states participated in the first 
wave of OES surveys in the late 1970s, geographic comparability was not maintained between 
the first and second waves of OES surveys. In addition, the economy went into a deep 
recession. Thus, the three years of OES trend data that were available to BLS analysts were 
unreliable indicators of future changes in staffing patterns, and were probably not heavily 
used to forecast future staffing ratios. Current Population Survey (CPS) data was available 
and used to some degree but the sample is too small to provide reliable indicators of trends 
for detailed occupations. Qnnplicating matters further was the change in the occupational 
classification system fOT the 1980 Census which was introduced into the CPS and the OES in 
1982 and 1983. This meant that observed changes in staffing patterns between the 1970 and 
1980 Censuses could not be simply extrapolated into the future. It also meant that much of 
the data collected in the third and fourth waves of OES surveys was inconsistent with data 
collected prior to 1983. Comparability over time is also threatened by the periodic changes 
in the industry specific list of occupations that respondents receive on their questionnaire. 
BLS staff feel that these changes in the format of the questionnaire have often resulted in data 
that is not comparable over time. Given these data problems and the BLS's focus on 
projecting over SOO different occupations, it is easy to see why BLS has not chosen to 
systematically extrapolate past trends in occupational staffing ratios derived from OES data 
into the future, but rather to rely on the judgement of analysts who can take data quality 
problems into account Sometimes the analysts feel that they are knowledgeable enough about 
the situation in a particular industry to project substantial changes in staffing patterns. But 
forecasting big changes in staffing patterns is definitely perceived by them as "going out on 
a limb.'*^ The staff is small and they cannot be expert about all industries and occupations. 
As one analyst described the situation, "In a lot of cases, if we did not know a lot about 
the occupation, we just left it alone."^ 
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Based on this characterization of the methodology employed for the projecdons 
published in 1983 and subsequently, we would expect the forecasts to underpredict upskilling 
but not by as much as the 1981 projections. 

This appean to be what happened The projections published in 1983 and 1985 appear 
to have substantially underestimated the growth of skilled jobs. Table 2 presents a history of 
BLS predictions of occupational shares of employment growth. The projections published in 
1983 and 1985 predicted that operative, laborer and service jobs would account for 27.8 
percent of employment growth to 1995 and that managerial, professional and technical jobs 
would account for 35 to 38.7 percent of employment growth. It is now clear that these 
forecasts are also far off the mark. The low skill OL&S category in fact accounted for none 
of the employment growth between 1980 and 1984, and only 15 to 21.4 percent of the growth 
between 1984 and 1990. The high skill MP&T category' accounted for 55.4 percent of 
employment growth between 1980 and 1984, 46.9 percent of growth between 1984 and 1988 
and 52.6 percent of growth between March 1988 and March 1990. It would take a massive 
reversal of recent job growth patterns during the 1990 to 1995 period to make the BLS 1995 
forecasts come true. 

Workforce 2Q00 *s forecasts of occupational skill demands are based on the BLS 
methodology, so its projections probably also understate the upskilling trend of occupational 
demand This implies that tU^ forecasted shortage of skilled and educated workers is 
probably even more serious than Workforce 2000 and companion reports project We 
can see this unfolding in Table 2. The forecasted growth shares for 1986 to 2000 in 
column 6 may be compared with the actual growth shares calculated for the first four 
years of this period located in columns 10 and 11. About 45^ percent of employment 
growth is projected to be in managerial, professional, technical and high skill sales jobs 
(sales managers, propri' rs and sales representative jobs outside of retail and personal 
services) and 36.9 percv < of growth is projected to be in operative, service and retail 
sales clerk jobs.^ The BLS forecasts published in 1989 predict that the high skill category 
will account for 48 percent of job growth and the low skill category will account for 33 
percent of job growth.^ Actual employment growth in the latter half of the 1980s has, 
in fact, been more heavily weighted toward high skill jobs than was projected in 1987 and 
1989. The high skill occupations listed above accounted for 56*59 percent of job growth 
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in the period and the low skill category accounted for only 24-26 percent of job growth. 

What about the 1990s? The share of job growth accounted for by managerial, 
professional and technical jobs was higher in die 1960s dian in die SOs, higher in die 70s dian 
die 60s and higher in die 80s dian die 1970s. Will die high skill share of job growdi be 
higher in die 1990s dian in die 1980$? The BLS answer is no. It forecasts a smaller high 
skill share of job growdi in the 1990s dian in die 1980s. What do projections of occupational 
job growth based on multivariate regression models of the type advocated in section 1 predict? 
The next section of die pq)er presents our projections for the 1990s. 
4. Regression Forecasts of Occupational Emptoyment Growth to the Year 2000 



Our forecasts are based on regression analysis of changes in occupational employment 
shares during die 1972 to 1989 period The source of die yearly data on occupational 
employment is die Current Population Survey. Consequendy, die dependent variable is die 
share of workers who describe diemselves as being in a given occupation not die share of jobs 
diat are in a particular occupation as described by employers. The advantage of CPS data is 
diat diere is no double counting of workers widi more than one job and diere is no danger 
of missing jobs being created by new companies as diere is widi data derived from 
establishment surveys. The disadvantage of CPS data is die possibility diat self reports of 
occupation are less accurate dian data collected from employers and die probable absence of 
many undocumented workers and homeless individuals (see Appendix C for a description of 
die differences between CPS and OES data on die occupational composition of the workforce). 

In order to assess die sensitivity of forecasts to alternative specifications, a number of 
different reduced form forecasting models were estimated*" In die basic equation die log of 
die ratio of die "j"di occupation's share of employment in year t relative to its share in 1988, 
i^iJ^ixm)* is assumed to depend on die year (T^), the unemployment rate (U^) and one or more 
structural variables, (XJ, intended to capture the influence some of die economic changes that 
have occurred in die 1980s. The independent variables have been defined relative to dieir 
projected value in the year 2000. 

I) log(S/S,^) = ao +a,a.2000) +a,(Ur.055) -^^i.iXrX.oc^) t = 1972...1989 
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The advantage of indexing the dependent variable on its value in 1988 and deviating all 
independent variables from their projected level in the year 2000 is that the intercept term, ao, 
then provides an estimate of the forecasted proportionate change between 1988 and 2000 for 
the **j'*th occupation's share of employment The means and standard deviations of the 
variables are given in Table 7. 

The estimation results for the 10 largest occupational categories are presented in Tables 
8» 9 and 10. Table 8 reports results for blue collar workers: precision production and craft 
workers, machine operatives, transportation operatives and non-farm laborers. Table 9 rcpa.ts 
results for diree high skill major occupational categories: managers, professionals and 
technicians. Table 10 reports results for sales workers, clerical workers and for service 
workers excluding private household and protective service workers. Results for the three 
minor occupations-farm workers, private household and protective service workers-are 
available from the authors. 

Blue f^H ar Employment Let us begin by examining trends in blue collar employment 
'^uring the 1970s and 1980s, The simplest model (#1) predicts employment shares with a 
trend and the unemployment rate. The employment shares of these occupations rise strongly 
during booms and decline during recessions. A one percentage point rise in unemployment 
decreases the laborer share of total employment by 1.92 percent, the transportation operative 
share by 1.23 percent and the machine operative share b^ 1.57 percent. The employment of 
craft workers is considerably less sensitive to the cycle. The employment shares of machine 
and transportation operatives and non-farm laborers were declining quite rapidly at rates of 1.2 
to 2.7 percent per year. The employment share of precision production workers fell but only 
slowly. 

Model #2 includes a trend shift variable for the years after 1980 and thus provides a 
test of the hypothesis that rates of change of employment shares accelerated after 1980. For 
two blue collar occupations, machine operatives and craft workers, the rate of decline 
accelerated significantly after 1980. This, of course, raises the question of why the decline 
accelerated In model #3 we add the ratio of the merchandise trade deficit to GNP, 
(TRADEFj), to the equation. The results suggests that the growth of the deficit lowered the 
employment share of machine operatives but increased the employment of precision production 
worken. 
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Mcxlel #5 tests for the effects of the microcomputer revolution by adding the ratio of 
personal computers used in business to civilian employment, (PCUSEJ, to model #3." The 
microcomputer revolution appears to have had a substantial negative effect on the employment 
share of machine operatives and craft workers. The results imply that the rise in PCUSE fix)m 
Tcro in 1978 to 18 pcrcem in 1988 lowered factory operative employment by 14 percent and 
craft employment by 5.4 percent The model #5 coefficients on the trade deficit imply that 
the switch from a merchanr .se trade surplus of 0.7 percent of GNP in 1976 to a trade deficit 
of 3.6 percent of GNP in 1987 decreased factory operative employment shares by 10 percent 
and increased precision production and craft employment shares by 5 percent. The coefficient 
on the trend is substantially smaller in model #5 suggesting that the recent decline of these 
two occupations are partly a consequence of these tv/o phenomena. 

What do these estimation results tell us about the future? Before we can predict 
occupational shares using our preferred model #5, we must project unemployment, the trade 
deficit and PCUSE in the year 2000. Since the foreign debt of the US cannot grow at 
current rates indefinitely and the growing debt must eventually be serviced by exporting more 
goods than are imported, it was assumed in our baseline forecast that merchandise trade will 
be in balance in the year 2000. It was further assumed that unemployment will be 5.5 percent 
and PCUSE will increase from its current 21 percent level to 45 percent.'" Since the 
independent variables are all deviated from their assumed level in the year 2000, the intercept 
terms of the equations provide an estimate of the forecasted change in the share of 
employment in each occupation. All four blue collar employment shares are projected to fall 
by all four of the forecasting models. For transportation operatives, all forecast models predict 
the share to decline by 13 to 15 percent. [Since total employment is projected to grow 15 
percent by 2000, diis implies that employment of transportation operatives is projected to be 
static. For factory operatives and laborers, in contiast, the forecasted decline depends to some 
degree on the model that is selected. Forecasts based on model #2 which contains a the trend 
shift beginning in 1980 predict declines of 34 percent (exp -.422) for factory operative share 
of employment and 24 percent for laborers. Forecasts based on model #5, the trade balance 
and PCUSE model, imply reductions of 25 percent and 18 percent respectively. The size of 
the forecasted decline of blue collar jobs is smaller when model #5 is employed to make the 
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forecast because much of the decline of these occupations daring the 1980s is attributed *n the 
growing trade deficit, something which is projected to reverse itself by the year 2000. 

Managerial, Professional an d Techn ical Jobs : Clearly employment shares for these 
duce occupations are exhibiting a strong positive trend For managen and professionals the 
trend appean to be pretty stable. (In model #2, the coefficients on the trend shift variable are 
not significant) Model #S indicates that the growing use of PCs increased jobs for 
professionals by a modest 3.6 percent between 1980 and 1988. It also suggests that the 
growth of the trade deficit reduced managerial jobs by about 5 percent. Recessions increase 
the employment share of professional and technical occupations, but reduce the share of 
managerial occupation'^. Thus, the business press appears to have been correct when, in the 
face of rising aggregate employment of managers, it pointed to losses of managerial jobs 
resulting from the recession and the loss of competitiveness. Compared to the cutbacks in 
factory operative jobs, however, the resulting managerial layoffs were modest indeed Since 
the overall upward trend of the managerial employment is so strong (2.1 percent per year), 
these setbacks turned out to be temporary. Almost all of the growth of managerial jobs has 
been outside of manufacturing. 

The growth of technician jobs decelerated during the 1980s. Electrical and electronic 
technicians and health technicians both of which grew at a torrid 7.2 percent per year between 
1972 and 1982, slowed to yeariy rates of only 0.5 and 3.1 percent respectively between 1982 
and 1989. The results for model #5 suggest that the 1976-1987 increase of the trade deficit 
caused a 6 percent decrease and that the growing use of personal computers lowered 
employment a further 10 percent These machines have resulted in a drastic decline in the 
demand for board drafters and have improved labor productivity in a host of other technical 
occupations. 

We forecast strong increases in demand for these occupations. The forecasted growth 
in the employment share of professionals is about 19 percent (exp. .172) in the preferred 
model. Specification has littie effect on forecasts for professionals. For managers the 
forecasted increase in their share is 25 percent in model #1 and 36 percent in model #5. 
Model #5 produces larger forecasted growth because the projected elimination of the trade 
deficit increases the managerial employment share, reversing a drag that has been operating 
on managerial jobs in the 1980s. The projected end of the trade deficit also helps technicians 
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and results in model #5 predicting a slight acceleration of growth in the 90s relative to the 
growth rates of the 1980s. 

Qerical and Service Jobs The growth of clerical employment slowed substantially in 
the 1980s, appaiendy because of the growing use of microcomouters. Model #2 suggests that 
growth of 0.52 percent per year during the 1970s switched to a -0.45 percent per year in the 
1980s. The spread of the personal computer appears to have lowered 1988 clerical 
employment by 7.6 percent The use of personal computers is projected to double from its 
1989 level, so we forecast that the clerical share of employment will continue the slow decline 
exhibited during the 1980s. 

The share of all employment represented by service jobs excluding private household 
and protective service workers rises during recessions. It grew slowly in the 1970s and 80s 
(by 05 percent per year in model #1) and is projected to continue that growth in the 1990s. 
Neither the trade balance nor PC use had significant effiects on the Employment share of other 
services, lo all models generate roughly the same forecasts of job growth. 

Sales : Employment in sales grew more rapidly in the 1980s than in the 1970s. The 
growth of the sales employment share accelerated finom 0.57 percent per year in the 1970s to 
1.38 percent per year during the 1980s (see model #2). The trade deficit and increased PC 
use appears to be the cause of this acceleration. The growth of the trade deficit generated 
jobs in wholesale and retail sales (an 8 percent increase in sales employment) even while it 
was eliminating production jobs. The growing use of PCs also appears to have increased sales 
employment. The forecasted elimination of the trade deficit implies a slowdown in the growth 
of sales occupations. As a result, we project the share of sales to rise by only 7.6 percent. 

Some sales occupations require a great deal of education and training-eg. sales 
representatives in manufacturing, finance, communications and professional services-and others 
such as sales clerics in retailing and personal services require very little. Which type of sales 
job is growing most rapidly? When the share of sales workers who are sales clerics in the 
retail and personal service sector is regressed on rime, a significant negative coefficient is 
obtained, suggesting that low skill sales jobs grew less rapidly than high skill sales jobs in 
the 1980s (see appendix D). However, the shakeout in the financial sector has slowed the 
growth of sales workers in that industry and the sales clerk share has been stable since 1987. 
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G>nsequently» we project the sales clerk shait of sales jobs in 2000 to be the same as it is 
in 1988. 

Aggregate Measures of Upskilling : Our forecasts are collected together in Table 1 1 and 
12 and compared to the BLS*s 1989 projections. CPS estimates of occupational employment 
in 1988 are the baseline for all f(xecasts and the BLS*s projectioii of the growth of aggregate 
employment-15.33 percent between 1988 and 2000-*is also used in all forecasts.'' Table 11 
presents the forecasts of changes in the numbers of employees in each of the major 
occupations and the share of job growth that is expected to be in high and low skill 
occupations. Table 12 presents forecasted percentage rates of growth. 

Eleven different forecasts are presented. The BLS forecast can be found in column 1. 
Forecasts based on the simple model in which occupational shares depend on time and the 
unemployment rate appear in column 2 and 3. Column 2 presents results for a model in 
which the share (not its logarithm) is the dependent variable. All other forecasts are based 
on modeb where the dependent variable is the logarithm of the share. A tnodel #2 forecast 
which allows for a trend shift in 1980 is presented in column 4. A model #3 forecast that 
assumes that the merchandise trade deficit returns to zero can be found in column S. A 
forecast based on model #5 which contains both the trade deficit and PCUSE is in column 6. 
The final five forecasts are based on our prefentd set of models but make different 
assumptions about the economy in the year 2000. Our preferred models are #2 for private 
household and protective service workers and fanners and #5 for all other occupations. 
Columns 7 and 8 present the forecasts for our baseline scenario: an r nployment rate of 
S.S percent^ a ratio of business PCs to civilian employment of 45 percent and a trade deficit 
of zero in the year 2000. To test the sensitivity of the projections to the functional form, a 
linear specification of the preferred model was estimated for managerial, professional, technical 
and sales occupations.'^ Column 7 presents our most preferred forecast: linear specifications 
for managers, professionals, technicians and sales personnel and logarithmic specification for 
all other occupations. Columns 8 to 11 use tlie logarithmic specification throughout. Column 
9 changes that scenario in only one respect: PC use is assumed to climb no higher than 30 
percent.^ Column 10 presents the Good for Blue Collar Workers scenario: an unemployment 
rate of 4.8 percent, a merchandise trade surplus of 1 percent of GNP and PCUSE equal to 30 
percent. Column 11 presents the Bad for Blue Collar Workers scenario: an ui.'^mploymcnt 
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rate of 7.5 percent, a merchandise trade deficit of 1 percent of GNP and PCUSE rising to 45 
percent of employment 

Four conclusions emerge from examining these tables. First, for some but not all 
occupations, the estimation model that is chosen has substandal effects on the forecast For 
occupations that are declining, thr linear models forecast much larger reductions in 
employment than the log models. Focusing on the log model specifications, the specification 
which appears to produce the most discrepant results is #2, the one that allcws a simple shift 
in die trend after 1980, and # 3, the model containing the trade balarice. The occupations for 
which specification makes a difference are managers, technical, sales, clerical, craft and factory 
operatives. 

Second, the scenario matters as well. As expected, the Good Times for Blue Collar 
Worken scenario increases emptoyment of factory operatives and non-farm laborers but it also 
increases demand for technical and clerical workers as well. The Bad Tunes for Blue Collar 
Workers scenario increases the employment of professionals, sales woricers and to a lesser 
degree service workers. Conservative assumptions legarding the growth of personal computers 
substantially reduces predicted growth of professionals and sales workers and increases the 
projected growth of operatives. 

Third, all of the regression based forecasts predict a substantial acceleration of 
upskilling. The share of job growth that is forecasted to be managers, professionals and 
technicians ranges from 63 to 78 percent. When sales representatives and sales managers 
are added to the high skill group, the high skill share of job growth ranges from 75 to 
89 percent and is SOS percent in the preferred model # 7 baseline scenario. The share 
of job growth that Is forecasted to be in low skill occupations*-operatives, laborers, farm 
laborers, service workers, and retail sales clerks never gets above 10 percent in any 
specification or scenario. While forecasts for particular occupations depend on specification 
and scenario, the conclusion that more than three-quarters of job growth will be in high "(kill 
jobs is robust lo changes in specification and scenario. This is the forecast even when all 
three of the much discussed causes of the decline of blue collar employment-high 
unemployment, the trade deficit and the spread of the microcomputer-are assumed to reverse 
themselves by the year 2000. Only the BLS forecasts disagree. BLS forecasts that high skill 
jobs will account for only 54.4 percent of job growth and low skill jobs for 26.4 percent. 
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The fourth conclusion derives from comparing BLS and regression based forecasts. 
BLS's judgmental method of forecasting occupational staffing patterns produces very different 
forecasts of occupational employment levels than regression based models. As in the past, the 
BLS forecasts significantly understate the upskilling trend that our analysis indicates is 
underway. 

5. The Supply/Demand Balance for College Educated Workers 

A projection that high skill jobs will grow much more rapidly than low skill jobs does 
not necessarily imply that a crisis is at hand or that changes in education and training policy 
are advisable. The ratio of high skill job growth to total Job growth is forecasted to be higher 
in the 1990s than in the 1980s, but this is largely due to the slowdown in total job growth. 
The gaps between the fcntcasted percentage rates of growth of high skill and low skill 
occupatims presented in Table 11 are not larger than the growth rate gaps for the 1978-1989 
period presented in colunm 1 of Table 1. 

For policy, what matters is (1) the balance between current supply and current demand, 
(2) the balance between forecasted growth of supply and forecasted growth of demand and (3) 
the magnitude of the changes in wage premiums necessary to bring ex ante differences in 
supply and demand into ex post equilibrium. Let us begin by examining the current balance 
between supply and demand. The wage premiums for obtaining a college degree grew 
substantially during the 1980s and are now at historic highs. This implies that either the 
demand for college graduates grew more rapidly than supply or the demand for high school 
graduates grew much less rapidly than their supply. Either way, social rates ^f return to a 
college education have seldom been higher. This implies that public policies which increase 
college attendance and completion (eg. better academic preparation in high school, low tuition 
at state colleges and larger grants for needy students) are more cost-effective now than they 
have ever been before. 

Given the clarity of the policy ^-ignals being sent by the current wage premiums, it is 
not clear that forecasts of the balance between ex ante rates of change in supply and demand 
through the year 2000 are needed for policy fonnation. It is extremely difficult to make 
accurate forecasts of rates of change of the supply demand balance for college educated labor, 
much more difficult than projecting occupational employment alone. Small errors in 
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forecasting rates of change of demand or supply can translate in\o big errors in projecting the 
gap between supply and demand 

BLS projectiQns of Supply/Demand Balance : Despite the difficulties, ELS has been 
aLempting to do it on a biannual basis now for two decades. The starting point of its 
projections are its forecasts of occupational employment growth. It then projects changes in 
the proportion of particular occupations that ^'require a college degree", Uie number of 
bachelors degrees to be awarded per year and the annual rates of flow into and out of jobs 
by wOTkers with a college degree. Comparisons are then made between the projected number 
of job openings **requinng a college degree" and the projected flow of college graduates 
seeking work.^ The record of these projections is presented in column 3 of Table 13. 

Quite clearly the BLS effort to project the supply/demand balance for college 
graduates has been a failure. Such a judgement is possible, because changes in the rado of 
young college graduate wages to young nigh school graduate wages over the projection period 
provide an ex post criterion for evaluating the accuracy of the projecuons of supply/demand 
balance. At the beginning of the 1970s, BLS projected rough balance of supply and demand 
during the subsequent decade. In fact, however, the supply of college graduates grew more 
rapidly than demand and, as a result, the college^igh school wage ratio for workers with 1 
to 5 years of post-school work of experience fell 6.7-7.6 percentage points by 1980 (see 
column 4). In the later half of the 1970s, BLS projected very large surpluses of college 
graduates during the subsequent decade. According to their projection, the surplus of college 
graduates was going to grow at a rate equal to 30 percent of the annual flow of bachelors 
degrees awarded If correct, this surplus should have caused the relative wage of college 
graduates to fall during die subsequent decade. In fact, however, the nation entered a decade 
in which demand for college graduates substantially outstripped supply and the college/high 
school wage ratio for tiiose witii 1-5 years of experience rose by 23 to 26 percentage points 
to all time highs. Thus, die projections were much worse than uncorrected with die trudi, 
they were negatively correlated with the trutti. 

The problems aiv much deeper Uian simple errors in forecasting the future. The 
description of die present and recent past is wro^ ^ as well. It is stated, for example, that 27 
percent (6,659,000) of college graduates were "underemployed" in 1988 and that 
"underemployment" increased by 1,655,000 between 1983 and 1988. Clearly, a measure of 
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"underemploymcr.t" for a group that increases simultaneously with the group's relative wages 
is seriously flawed. 

In our view, the task that BLS has set for itself-measuring the level and forecasting 
changes in the absolute number of jobs which "require a college dcgree"--is impossible. The 
classification of occupations into a "requires a college degree" category is inherently arbitrary 
and idiosyncratic to the analyst; yet the vaUdity of the whole effort to measure 
"underemployment" depends on this classification being done correcdy in every di:tail. This 
is impossible for three reasons. First, the occupational coding system used by the CPS and 
the Census is not reliable and comprehensive enough to allow accurate measurement of a 
concept like underemployment. Many of the apparent mismatches between occupation and 
education are the result of errors in reporting education or occupation. Census Bureau studies 
have found tiiat between 18.3 and 27.3 percent of rhe individuals recorded as professionals, 
technicians or managers in one interview, are recorded in an entirely different major 
occupational category in a subsequent interview 4 to 7 montiis later." The second problem 
is that for most occup ions, rhe question "Does it require a college degree?" does not have 
a yes or no answer. Its a matter of degree. Some of the jobs in the occupation are structured 
in ways tijat make the skills normally developed in college very helpful, others are not. The 
correct answer is, "It depends." The third problem is the great heterogeneity of the college 
graduate category. Seventeen percent of young college graduates read at a level below the 
typical 11 til grader.* How can someone with an Uth grade reading level be considered 
underemployed in a secretarial, a carpentry or retail sales job? We conclude that the BLS 
metiiod of evaluating the balance between supply and demand of college graduates is a blind 
alley. 

If something useful is to be said about the balance between supply and demand, one 
must put botii price and quziitity data to work and give up on the idea of measuring how 
many people are "underemployed." 

A Framework for Interpreting Para on the Supply/Demand Balance - Our approach is 
simply to compare percentage changes in supply and demand over time and interpret tiiese 
changes in the light of contemporaneous shifts in the wage premium for coll''ge." Changes 
in die employment of college graduates can be decomposed into two components: (1) shifts 
tfiat can be explained by changes in die occupational composition of employment and (2) 
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changes in college graduate share of individual occupations. The growth of the engineering 
profession from 0.13 percent of the workforce in 1900 to 1.6 percent of the workforce in 1988 
is an example of the first source of change. When one projects future occupational 
employment, one is effectively also projecting this source of change in the demand for college 
graduates. Historical rates of growth of occupational demand for college graduates arc given 
in the first two rows of Table 14. The second row of the table contains rate of change data 
for an index of occupational demand for college graduates that was calculated by multiplying 
employment in each occupation in year t by the 1988 proportion of workers in that occupation 
who had a college education and then summing across occupations. 

The third and fourth rows of table 14 present data on annual rates of change for the 
supply of college educated workers. Rates of change for the difference between ex post 
supply and ex post occupational demand are given in the fifth and sixth rows of the table. 
The nonnal state of affairs is for college graduate supply to increase more rapidly than an 
index driven by shifts in occupational employment shares and for the difference to be made 
up by incieaseb in skill and educational requirements of specific jobs. 

Engineers work at a knowledge frontier that has been shifting out at an extraordinary 
pace during the twentieth century. Consequently, the skills and training required to perform 
satisfactorily in this occupations have increased. At the beginning of the century most 
engineers did not have a bachelors degree; now a bachelors degree is required of just about 
all new entrants and 20 percent of engineers have a masters degree. This demand driven 
escalation of the educational requirements for being an engineer illustrates the primary reason 
why college graduate shares of many occupations have increased over time. 

This is not, however, the only reason why the share of college graduates in an 
occupation might increase. During a period when college graduates are in abundant supply, 
some college graduates may find themselves forced into lower paying occupations which are 
thought not to make use of the skills developed in college. The signal that this is happening 
is declining wage premiums for recent college graduates. If, on the other hand, wage 
premiums for college graduates and professional occupations arc stable or growing at the same 
time as the share of college graduates in specific occupations is rising, it is reasonable to infer 
that an outward shift of demand within occupations not an increase in supply caused the 
increase. Rows 7 and 8 of the table provide the data on annual rates of change in the 
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coUcgc/high school wage ratio thai is essential for interpreting changes in the supply minus 
occupational demand index reported in rows 5 and 6. 

Interpreting JbLEaat: During the 1960s the relative wage of college graduates rose, 
even though managerial, professional, technical and sales representative and manager 
(MPT&SR) jobs grew L4 percent per year more slowly than the number of college graduates 
in the labor force. This means there was an exogenous outward shift in demand for college 
graduates holding occupation constant of substantially more than 1.4 percent per year during 
this period Despite the rise in tiicir relative cost, firms tended to expect new hires to have 
more schooling tiian had been expected in previous decades. 

During tiie 1970s the supply of college educated workers grew much more rapidly than 
the sum of occupational and within occupation demand for college graduates. Supply grew 
2.3 percent per year more rq)idly than employment in MPT&SR jobs and 2.8 percent more 
rapidly tiian the college graduate demand index. Exogenous demand driven increases in the 
college graduate shares of particular occupations were not sufficient to make up this gap. A 
surplus of college graduates developed, wage premiums for college and professional 
occupations fell and some graduates were forced into lower level occupations. 

During tiie 1980s, tiie number of college graduates in the labor force grew 2 percent 
per year more slowly tiian in tfie 1970s. The slowdown in tfie growtfi of MPT&SR jobs and 
in die demand index was only 0.47 percent per year. This meant that college graduate supply 
was growing only 0.7 to 1.3 percent faster than the occupational composition demand indexes. 
Exogenous increases in demand for college graduates within occupations must have been quite 
strong, for tiie wage premium for recent college graduates increased 2.8 percent per year 
between 1979 and 1987 and the premium for all graduates rose 1.5 percent per year. The 
first seven or eight years of tiie 1980s were clearly a period of shortage for college graduates. 

Projecting the Future : For the twelve year period beginning in 1988, we project that 
the growtii in the supply of college graduates will slow precipitously. Our forecast of the 
average annual number of BAs awarded is 1,001,000. This is 5 percent greater tfian tfie 
Department of Education's projection for tiiis period. Despite our optimism about supply v our 
forecasts imply that annual perce ntage rates of growth in the supply of college graduates will 
be 1.68 percentage poi nts lower than in the 198Qs .^* The growth of demand is also projected 
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to Slow but only by 0.49-0.88 percent per year (depending on the projection model used and 
the scenario simulated). In other words, the shortage of mllege p n.H...r.. t ^at pn^vaileri in 
the 1 98QS will defin i te l y nm end and will almost certainly p^t y , ^ . This forecast of a 
worsening shortage of coUege graduates does not depend on selecting a particular forecasting 
model or a particular scenario regarding the trade deficit or the spread of microcomputen. 
Even the BLS forecasts of occupational employment growth imply die slowdown in 
occupational demand for coUege graduates is substantially ( 0.39 percent per year) smaller than 
die slowdown in the growth of supply. 

During the 1980-88 period employers demonstrated a strong desire to upgrade 
educational hiring requirements. Despite a 24 percent increase in the wage cost of recent 
coUege graduates relative to young high school graduates, employers increased the ratio of 
college graduates workers to die occupational demand index by 11 percent During the 1990s, 
the supply of coUege graduates is not going to be sufficient to aUow further general increases 
in hiring requirements. For die first time diis century, the supply of college graduates is 
projected to grow at roughly tiie same rate as demand created by shifts in die occupational 
composition of employment During tiie 1990s a rise in die educational qualifications required 
by one group of employers wUl force odier employers to lower the educational qualifications 
diat diey expect of new hires. We predict a bidding war will break out and diere will be 
further increases in wage premiums for professional and technical training and for coUege 
generally. Early evidence indicates diat indeed skill premiums are continuing to grow. 
Between 1987 and 1989, real weekly earnings rose 2.9 percent for managers, 4.2 percent for 
professionals and 2.0 percent for technicians. Meanwhile, real wages M 1 percent for clerical 
workers, 0.7 percent for service workers odier dian private household and protective service 
workcn, 3.3 percent for operatives and laboren, 2.5 percent for sales clerks and 5.4 percent 
for sales representatives in fmance and business services. Real wages of non-supervisory 
workers continued to decline in 1990-falling 1.2 percent between March 1989 and March 
1990" 

The growing shortage of professionally trained workers and die rising skill premiums 
wiU tend to cause supply to increase more rapidly than we have projected. But the gap 
between the projected growdi of demand and supply is huge. Just to maintain the balance 
between die growdi of supply and die growth of occupational demand tiiat prevailed in die 
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1980s, itself a period of shortage, it will e necessary to raise the growth rate of college 
graduates by 0.81 to 1.15 percent per year. To accelerate the rate of growth of college 
graduates by the low end of our range, .081 percent per year, there would have to be a 3.70 
million increase in the stock of college graduates in the year 2000 or, put another way, a 
462,000 (42 percent) increase in the annual flow of college graduates into the labor force 
bvttween 1992 and the year 2000. Even if an increase in the supply of college graduates of 
this magnitude were to occur, it would probably not be enough to prevent further increases 
in the college wage premium. All it is likely to do is slow the rate of increase. 

College attendance and graduation rates have risen recently in no small measure due 
to the strong market for college graduates. Our projections take past responses into account 
and in addition forecast a further 5 to 10 percent increase in the ratio of BAs to 22-24 year 
olds during the bulk of the 1990s. Even much larger responses to the improved incentives 
would not change the basic situation; a 20-25 percent increase rather than a 5-10 percent 
increase in college graduation rates, for example, would only raise the annual flow of college 
graduates by 150,000. Another possible natural market response to the strong demand for 
college graduates is further increases in labor force participation rates. The participation rate 
of male college graduates 25 to 54 years old was 96.7 percent in 1988, so there is not much 
room for an increase. Participation rates for female college graduates 25 to 54 years old were 
81.5 percent so significant increases in labor supply are possible here. A five percent mcrease 
in labor force participation rates of women with a college degree would increase the supply 
of college graduate labor by 850,000 in the year 2000 (an increment of 106,000 per year 
between 1992 and 2000). Still another way to increase labor supply is to postpone retirement 
In 1988 labor force participation rates for 60-64 year old college graduates were 65 percent 
for males and 46 percent for females. Phasing in a two year increase in the age at which all 
college graduates retire would have the same impact as a 81,000 increase in the annual 
number of BAs awarded between 1992 and 2000. Even if all three of these possibilities 
became reality by the year 2000, there would still be a large and growing gap between the 
demand and supply of college graduates. 

Policy Implications : The social returns to a college education are extremely high and 
are likely to go even higher. Supply responses to the strong market do not appear to be 
sufficient to prevent a continuation of the current escalation of college wage premiums. If 
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wage pitmiums for college educated workers continue to escalate, inequality will continue to 
grow, American corporations will be at a competitive disadvantage and multinational 
corporations will probably transfer offshore functions which intensively employ college 
graduates such as leseaxth, product development, design and marketing. Hewlet-Packard 
recently announced, for example, the relocation of the headquarters of its personal computer 
divisicHi from the Silicon Valley to Grenoble, France. 

Education is a public function and a public policy response to the shortage appears to 
be in order. Cost effective ways of stimulating a substantial increase in the supply of college 
graduates are needed Probably the most cost effective way of ameliorating the shortage is 
to change immigration policy. There is a long queue of highly skilled university graduates 
(many of them with graduate degrees from American universities) seeking permanent residence 
in the United States and it only requires a change in immigration policy to triple the number 
of college educated immigrants to 300,000 a year.^ The number of American born college 
graduates can be increased by strengthening academic standards in high schools, by reducing 
die very high dropout rates in American colleges,^^ by encouraging adults to return to college 
to complete their degree, by keeping public tuition levels low and by shortening the time 
required to get a degree by expanding Advanced Placement programs in high schools and 
encouraging college students to take courses during summers. There needs to be a special 
focus on increasing the supply of technically and scientifically trained individuals. 

6. Recommendations for Changes in BLS Projection Methodology 

In our judgement all recent BLS occupational projections have been systematically 
biased. The occupations that BLS forecasts will grow more rapidly do indeed grow faster 
than other occupations, but the forecasts systematically underpredict the growth of high skill 
occupations and overpredict the growth of low skill occupations. All of the BLS forecasts, 
including those employing an extrapolation methodology and those predicting the more placid 
1960s and 1970s, underprcdicted upskilling. The biased character of these forecasts appear 
to have caused some researchen to misjudge the substantial upskilling trend that our economy 
has been experiencing. 

We recommend, therefore, a number of changes in the way BLS makes and reports 
occupational forecasts: 

ERLC '^3 
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Making Qccuparional Forecasts 

^ BLS should develop data on trends in industry specific occupational staffing 
ratios for all industries and all occupations by making fuller use of the 1970, 
1980 and 1990 Censuses and the OES surveys. It should then use these data 
to extrapolate changes in staffing patterns into the future. The null hypothesis 
should be that past trends in occupational staffing ratios will continue in the 
fiituie unless infonnation is available to the contrary. In other words, we are 
recommending a return to the occupational projection methodology employed 
in 1969 and 1971 to forecast 1975 and 1980 occupational employment (see 
Tomorrow's Manpower Needs: Vol, IIL p. 4 for a description). Forecasts 
should also be developed using regression models similar to those estimated here 
and comparisons made to forecasts based on the full industry requirements 
model. 

* The process of projecting occupational staffmg ratios needs to become less 
judgmental. A system needs to be developed and documented that mak.es 
projecting big changes automatic if powerful trends are visible in time sehes 
data. Analysts should not be made to feel that projecting a big change puts 
them "out on a limb." Documentation is essential because one cannot learn 
from experience if experience is not documented in a way that one can figure 
out 5 or 10 years later why the projections were made the way they were. 
Documentation is also required if scholars outside BLS are to review its 
procedures. 

* Forecasts for flve years ahead need to be developed and published along with 
Ae longer term forecasts. A shorter forecast horizon means that analysts will 
learn fix)m their forecast errors more quickly and corrections to the forecasting 
model can be made in a more timtly manner. 

* The methodology for projecting the balance between the supply and demand of 
college graduates needs to be completely overhauled. The effort to measure 
underemployment of college graduates should be dropped and data on changes 
in the relative wage of college graduates should be incorporated into the 
analysis. Basing forecasts of the supply-demand balance on occupational 
forecasts which do not systematically underpredict the growth of college level 
jobs will help, but changes in the basic approach to projecting the 
supply/demand balance are even more important. 

Research to Improve P mjectjon Methodologv 

* A better understanding is needed of why forecasts of occupational growth during 
the 1980s were so far off the mark. Errors in projecting industry employment 
(in particular the failure to predict the large decline of manufacturing 
employment) are one possibility. This can be examined by multiplying actual 
1990 industry employment levels by the occupational staffing matrix that was 
used to make the 1990 forecasts published m 1981. A second way of 
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examining the issue is to backcast to 1980 by multiplying 1980 industry 
employment levels by a recent OES staffing matrix. While the unforecastcd 
decline cf manufacturing is pan of the problem, it is our view that systematic 
enors in forecasting staffmg patterns is also a serious problem. 

* A better understanding is needed of the reasons for the explosive f^owth of 
managerial jobs in the last two decades, the role of foreign trade, the micro- 
computer and self employment in that growth and the skill demands of these 
new jobs. 

* Occupational wages are joindy determined along with occupational employment 
levels. BLS should fund a study which would estimate a structural model of 
occupational employment demand and supply. It might then be possible to 
forecast both wages and employment levels. 

Presenting Occupational Forecasts 

* At the beginning of all future BLS presentations of occupational forecasts and 
^upply/demand projections, it should be pointed out that every single past 
forecast of occupaticHial growth has understated the growth of skilled 
occupations relative to unskilled occupations. The reader should be told what 
changes have bee ^ made in projection methodologies to correct the problem and 
a judgement shoulo be offered as to whether the changes in methods are likely 
to correct the problem. ^ 

* In order to inform users of the sensitivity of predictions to the assumptions used 
to generate forecasts, alternative scenarios regarding the introduction and effects 
of new technology and the growth of foreign trade should be developed (either 
in-house or by contracting with outside organizations) and tiieir impacts on 
forecasts of occupational demand should be described in the articles reporting 
new occupational forecasts. The current caveats which warn the reader that 
forecasts are often wrong is not sufficient. The only way to ensure that users 
are aware of the uncertainties is to publish the consequences of scenarios which 
differ gready in their underiying assumptions. 

* The low and high projections offered in current BLS projection repons are not 
what we mean by adtemative scenarios. BLS warns the reader tiiat *'the 
differences in occupational employment from one alternative to anotiier are 
caused only by differences in projected industry employment levels, because the 
same set of occupational staffing patterns were used for all alternatives." As 
a result, occupational growtii shares do not differ between the high and low 
alternatives. What is required is scenarios based on fundamentally different 
approaches to predicting future occupational staffing patterns. Ron Kutscher's 
"Changing Skill Requirements" and die work of Wasily Leontief and Faye 
Duchin, The Future Impact of Automation on Workers is an example of what 
we mean by a fundamentally different approach to projecting staffing patterns.*^ 
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* A summary table reporting the forecasted growth of occupations classified by 
general skill level or average education was introduced for the first time in 
1989. This table needs to be better explained and should be given more 
prominence. 

* Future articles should not contain a special table listing the occupations with the 
largest absolute forecasted growth. Which occupations show up in this table 
depends on arbitrary decisions regarding the degree of occupational detail that 
Census and BLS choose to use in their coding scheme. Since the occupational 
coding schemes used have less detail at the bottom of the skill distribution, 
these tables give the misleading impression that low skill jobs are growing 
rapidly even when they are a shrinking share of totd employment. 

BLS publications aimed at guidance counse^on should provide information on 
recent rates of growth for wage rates and for employment for each occupation 
discussed as well as projections of future employment growth. Changes in 
relative wages are not only important in their own right, they are generally also 
good signals of demand and supply conditions for an occupation. 
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Comparison of Actual and Projected 
Growth of Major Occupational Groups in the 1980s 





Actual 
Growth 
Rate 
1978-89 


BLS 

Projected 
Growth 
Rate 
1978-90 


Actual 
Minus 
Projected 
as Percent 
of Base 


Actual 
Minus 
Projected 
( OOOs) 


Share 
of Enipl( 
Increase 


Total 


22.1% 


22.5% 


-.4% 




2U94 


ExcCm Admin., Pub. Admin. 


56.7 


20.3 


36.4 


3401 


25 


Professional 


42.3 


25.3 


17.0 


1858 


22 


Technical 


4S.8 


41.8 


4.0 


100 


5 


Sales Occupations 


36.7 


26.3 


10.4 


1070 


18 


Administrative Support 


18.4 


23.6 


-5.2 


-809 


13 


Protective Service 


35.9 


32.3 


3.6 


52 


2 


Private Household 


-26.1 


-15.3 


-10.8 


-127 


-1 


Other Services 


24.3 


36.0 


-11.7 


-1198 


12 


Precision ^oduction. Craft 


13.9 


23.9 


-10.0 


-1214 


8 


Machine Operators 


-10.0 


14.1 


-24.1 


-2209 


-4 


TranspOTtation Operatives 


7.9 


20.4 


-12.5 


-566 


2 


Laborers 


-3.9 


16.9 


-20.8 


-1057 


-1 


Farm, Forestry, Fish 




-13.1 


5.2 


193 


-1 


Average Projection Error 


20.9* 




13.2'' 







* Average absolute size of the forecast error if all occupations had been assumed to grow at the same 
rats. It is the mean discrepancy (without regard to sign) between the occupation's percentage growth 
and the percentage growth of total employment 



^ Average absolute size of the discrepancy between actual 1978 to 1989 percentage growth and 
projected 1978 to 1990 percentage growth. 

Source: Data on the acmal levels of employment is from Employmen t and Earnings. Jan. 1984, p. 
14, and Jan. 1990. Information on the changes in occupational definitions in 1982 is from Gloria 
Peterson Green, Khoan tan Dinh, John A. Pricbe and Ronald R. Tucker, "Revisions in the Current 
Population Survey Beginning in January 1983," Employment and Earnings . February 1983, pp. 7-15. 
Projected low trend percentage growth is from Max Carey, ''Occupational Employment growth through 
1990," Monthlv Labor Review. August 1981, pp. 42-55. The comparison employs the 1980 Census 
occupational categories so adjustments were made to the BLS projections to account for the 
occupations that were switched from one major occupational group to another. 
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BLS Projected 




1 






Actual 








66-75 


70-80 


LwTr 


MidTr. 


84-95» 

MidTr. 


86-00* 
MidTr. 


50-60 


60-70 




8044 


\* 84-88* 


88-90* 


%M n n ail Arc 

nrljinilgCrS 


II A 


7 4 


7.7 


11.8 


\S£ 


14.2 


AS 


4.1 


17.1 


23J 


26.5 


20.9 


rriNcsaiiiiiMi 




26.5 


14.6 


18.7 


17.4 


17.1 


22.1 


28J 


17J 


25.7 


16.9 


22.1 


1 ccniiiCiii 




5.7 


4J 


5.7 


6.7 


4^ 


2.9 


5J 


5.9 


3.5 


9.6 






Dm 


7.1 


in 


13.9 


17 4 


8.9 


5.0 


13J 


30J 


11.7 


17.4 






21.7 


20.0 


21.2 


11.2 


10^ 


28.4 


31.9 


203 




I5J 


10.5 


Cnifl & Foreman 


12 J 


12.7 


12.1 


9J 


9.0 


7J 


IIJ 


7.7 


lU 


13.7 


6.1 


4.6 


Operators 


6.2 


93 


10.0 


5J 


6J 


OJ 


MS 


9.1 


3.4 


-15.4 


5.0 


•2.9 


Non-Farm Laborers 


.7 


0.0 


4.8 


3.1 


1.7 


1.2 


'lA 


-1.9 






4.5 


4.0 


Service Workers 


20S 


20J 




19^ 


19Jt 


25J 


18.0 


13.4 


13.1 


18.9 


11.9 


13.9 


Farm* Fish and F«»restry 


■3.4 


•3.2 


-2.6 


-1.1 


-0.7 


-OJ 


■>31.7 


-14.2 


-U 




-1.6 


■0.2 




100 


100 


100 


100 


lAA 
100 


lUU 


lAA 
lUU 


lAA 
lUU 


100 


100 


100 


100 


Managerial, Profession;!! & Technical 34.7 




28.0 


35.0 




111 A 


11 1 




39.9 


55.4 


46.9 


52il 


M.P&T & Sales Reps & Managers 










46J 


45J 






44 1 


7U 


56J 


59.2 


Operatives, Labor, & Service 


27.4 


29.6 


35.4 


27.9 


2701 


27J 


27.7 


20.6 


16J 


•IJ 


21.4 


15.0 


0,L&S & ReluiS Sales Clerk 










33.9 


36.9 






25.9 


12.9 


23.7 


25J 


Employment (irowlh (*000s) 














8,716 


12,613 


17.150 


5,702 


9.963 


4.226 


Date or Publication 


Feb. 
1969 


1971 


Aug. 
1981 


Nov. 
1983 


Nov. 
1985 


Sept. 
1987 















*ltiis«d un 1980 Census OccupHliunal Citlegories and coding procedures. 

.Sources: Col. I- - Tomorrow's Manpower Needs; Vol. III . 1969. p. 4. Col. 2-Max Carey and Kevin Kasunic, "Kvalualing the 1980 Projections (if Occupalkmal 
KmplwymenI," Monlhly Labor Review (MI.R) . July 1982. p. 23. Col. 3~Max Carey, "Occupational employment growlli IkrouKh 1990," MLR. August, 1981, pp. 
42-55. Co'. 4"(ie«rBe .Silvcstri, John M. Lukasiewicz and Marcus K. Kin.slein. "Occupalioiuil Kmployment l>rojeclions IhrouRli 1995," MLR, November 1983, pp. 
37-49. Col. 5"(Je<»rBe Silvcstri, John M. Lukasiewicz, "Occupational Kmployment Projectitms: The 1984-95 OutliNik", MLR, Nov. 1985. p. 42, Col. 6~(;corge 
.Silvestri and lolin M. Lukasiewicz, "A LiMik at Occupational Kmployment Irends to the Year 2000", MLR . Sept. 1987, p. 46. Data on actual emphtyment 
growth 1950 to 1970 came from Bureau of the Census, Historical Statistics of the United States . DI82-D682. Data on the period since 1972 is from Deborah 
Pisctzner Klein. "Occupational Kmployment Statistics for 1972-82." Employment & Karnings, Jan. 1984. pp.13-16 and other January issues of Employment and 
Karnings . 



Table 3 

Comparison of Actual and Logarithmic Extrapolation 

of 

1980-89 Growth of Mtgor Occupational Gr ups 



Occupation 


Actual 

Growth 

1980-89 


Logarithmic 
Extn^lation 
of Growth 
1980-89 


Difference 

Percent 

Growth 


Differei 
COOOs) 


Toul 


18^% 


18.2% 






Exec., AdminM Pub. Admin. 


45.4 


36.9 


8.5% 


867 


Professional 


31.5 


29.8 


1.7 


204 


Technical 


28.6 


44.2 


-15.6 


-441 


Sales 


29.6 


22.0 


7.6 


826 


Administrative Support 


10.7 


22.1 


-11.4 


-1892 


Protective Services 


31.5 


19.5 


11.9 


178 


Other Services incl. PHH 


15.9 


15.4 


0.5 


231 


Precision Production, Craft 


12.6 


13.3 


-.7 


-87 


Machine Oneratives 




-J.O 




"LI L 


Transportation Operatives 


8.8 


7.0 


1.8 


79 


Laborers 


4.1 


-5.3 


9.4 


439 


Farm, Forestry, Fish 


13.62* 


-12.2 


6.54" 


231 



* Average absolute size of the forecast ciror if all occupations had been assumed to grow at the same 
rate. It is the mean discrepancy (without regard to sign) between the occupation's percentage growth 
and die percentage growth of total employment 

Average absolute size of the discrepancy between an occupation's actual 1980-89 percentage growth 
and extnq)olated 1980-89 percentage growth. 

Source: Data on occupational employment levels using 1980 Census occupational categories is fipom 
Emrlovment and Famings. January 1990 and '^borah Pisetzner Klein, "Occupational Employment 
Statistics for 1972-82," Employment and Earnings . Jan. 1984, 13-16. 



Table 4 

Comparison of Actual and Logarithmic Regression Forecast 

of 

Growth of Mi^ Occupational Groups 
I )garithinic 



Major Occuparinn 


Actual 

Growth 

1980-89 


Regression 

Forecast 

1980-89 


Difference 

Percent 

Growth 


Difference 
COOOs) 


Total 


18^% 


18.2% 






Exec., Admin.. Pub. Admin. 


45.4 


31.5 


13.9% 


1420 


Professional 


31.5 


23.5 


8.0 


946 


Technical 


28.6 


36..' 


-7.9 


-232 


Sales 


29.6 


20.9 


8.7 


944 


Administnitive Support 


10.7 


19.7 


-9.') 


-1497 


Protective Services 


31.5 


14.9 


16.6 


248 


Odier Services incl. PHH 


15.9 


17.9 


-2.0 


-227 


Precision Production, Craft 


12.6 


20.6 


-8.0 


-982 


Machine Operatives 


-6.7 


6.6 


-13.3 


-1175 


Tnuisportation Operatives 


8.8 


7.6 


1.2 


54 


Laborers 


4.1 


5.7 


-1.6 


-73 


Farm, Forestry, Fish 


13.62- 


-16.6 


m 

8.41" 


389 



* Avenge absolute size of the foiecast error if all occupations had been assumed to grow at the same 
rate* It is the mean discrepancy (without regard to sign) between die occupation's percentage growth 
and the percentage growdi of total employment 

^ Average absolute size of die discrepancy between an occupation's actual 1980-89 percentage growth 
and logarithmic regression predicted 1980-89 percentage growth. 

Source: Data on occupational employment levels using 1980 Census occupational categories is hom 
Emplovmenr and Earnings, January 1990 and Deborah Pisetzner Klein, "Occupational Employment 
Statistics for 1972-82," Employment and Earnings , Jan. 1984, 13-16. Regressions predicting die 
logarithm of the occupation's share of employment with a trend and the unemployment rate were 
estimated on data from 1972 to 1980 and then forecasts were made for 1989. 
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Tables 

Actual and Projected Growth 
of Major Occupationai Groups 1966 to 1975 

Actual 

BLS Minus Actual Share of 

Actual Projected Projected Minus 1966-74 

Growth Growth .a Percent Projected Employment 

1966-74 1966-75 of 1966 COOOs) Increase 



Total 


16*0% 


17.7% 


-1.7% 


-1265 


11,835 


Managerial 


20,8 


26.5 


-5.7 


-420 


13.0 


rrvi v55iuiiiUt i ccnnicai 






•i.j 






Sales Occupations 


12.8 


16.7 


-3.9 


-183 


5.2 


Qerical Occupations 


27^ 


23.1 


4.4 


523 


27.4 


Service Workers 


172 


28.8 


-11.61 


-1120 


14.1 


Craft and Kindred Workers 


19,6 


21.6 


-2.0 


-197 


15.9 


Operat'/es 


0.1 


0.9 


0.8 


-106 


0.0 


Non Farm Laborers 


18.4 


3.5 


14.9 


550 


5,7 


Farm Workers 




-17.1 


Al 


-187 


-16.7 


Average Absolute 
Projection Error 


10.78" 




4.4r 







' Average absolute size of the forecast error if all occupations had been assumed to grow at the same 
rate* It is the mean discrepancy (without regard to sign) between the occupation's percentage growth 
and the percentage growth of total employment 

^ Average absolute size of the discrepancy between actual 1966 to 1974 percentage growth and 
projected 1966 to 1975 percentage growth minus 1.7 (to adjust for differences between projected 1975 
and actual 1974 employment levels). 

Source: Projected and actual employment levels for 1974-75 are from Max Carey, "Evaluating die 
1975 Projections of Occupational Employment," Monthly Labor Review. June 1980, p. 14. Estimates 
of occupational employment levels in 1966 axe from BLS, Tomorrow's Manpowe r Needs: VoL 
1969, p. 4. 
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Table 6 

Actual and Projected Growth 
of Major Occupational Groups in the 1970s 



Mftkir Occunatinn 


Growth 
1970-80 


BLS 

jriV|vwi6U 

Growth 
1970-80 


Apttial 

Minus 

as Percent 
of 1970 


Actiifll 

Minus 

Number 
f*OOOs) 

y www/ 


Share of 

1070.80 

Employm 
Increase 


Total 


23 7% 


20.9% 


2 8% 


2185 


18,643 




31 7 


14 6 


17 1 


1419 


14% 




402 


39 1 


1 1 
i ■ i 


113 


24 


Sales Occunarions 


27 2 


187 


8 5 


412 


7 


QericAl Occmuitions 

AwCU V^^w Mi^WMVM « 


32 0 


260 


60 


820 


24 


dcTVlCe WOTKCTS 


11 A 

33.4 


34.5 


1 1 
-1.1 


-luz 


17 


Craft and Kindred Workers 


23.3 


20.5 


2.8 


289 


13 


Operatives 


-0.7 


11.0 


-11.7 


-1626 


-1 


Non Farm Laborers 


19.7 


-.6 


20.3 


756 


4 


Farm Workers 


zm 


-16.8 


3.3 


104 


-2 


Average Absolute 
Projection Error 


16.4' 




6.8" 







* Average absolute size of the forecast error if all occupations had been assumed to grow at the same 
rate. It is the mean discrepancy (without regard to sign) between the occupation's percentage growth 
and the percentage growth of total einplo^yinent 

^ Average absolute size of the discrepancy between acoial 1970 to 1980 percentage growth and 
projected growth plus 2.8 (to adjust for differences between projected and actual 1980 employment 
levels). 

Source: All data are taken from Max Carey and Kevin Kasunic, "Evaluating the 1980 Projections 
of Occupational Employment," Monthly I^bor Review ^ July 1982, p. 23. 
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Table 7 

Means <ind Standard Deviations 



Mcaa Staadard Mcaa Deviated 

VariablH Dfvtatioa Fnm Valae 

ia 2000 



Yew 1980J 5.30 -I9il 

Uiiemp.RL .0689 .0140 .0139 

Ye»C-T80 45 3.185 -17.5 

Trade Def. .01506 .01263 .01506 

PC Use .04896 .06925 -.40104 



Dcpcadeat ArithaMtk SD of Logged Logarithmic Meaa 

Variairta Mcaa Variables Deviated 

From 1988 



Mmgers 


.1049 


.1065 


-.1698 


Piofessionals 


.1202 


.0696 


-.0821 


Technical 


.0279 


.10203 


.0988 


Sales 


.1119 


.0591 


-.0685 


Clencal 


.1615 


.01911 


.0158 


Craft 


.1232 


.02^2 


.0353 


Factory Operative 


.0863 


.148:. 


.1906 


Transportation Operative 


.0451 


.0706 


.0680 


Laborer 


.0476 


.1137 


.1120 


Private Household 


.0113 


2395 


.3290 


Protective Service 


.0157 


.0536 


-.0768 


Other Service 


.1062 


.0353 


-.0219 
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Table 8 

Determinants of Blue Collar Employment Shares 
1572 . 1989 

Trade Year 



iTCCisioii Productioii 

1) 


Trend 

-.0033*** 

(432) 


Unemp 

-.479 
(1.62) 


Balance 


PC Use GT80 


Intercept 

-.022 
(1.33) 


MSE 

.0169 


.606 


A* 


JOOOl 
(.05) 


-.7984** 

(2.45) 




-.0062* 

(1.83) 


-0.059** 

(232) 


.0157 


.682 


3) 


(5.45) 


-0324 
(135) 


1.614** 

(3.14) 




-.113*** 

(3.55) 


A 1 ^ il 

.0134 


.769 


5) 


•.0022 

(1211) 


-.880** 

(3.19) 


1 AA 

1222** 

(2.78) 


-.310** 

(2.85) 


-0.137*** 

(5.03) 


A 1 AA 

.0109 


.o51 


Machine Operatives 

1) 


-.0269*** 

(21.94) 


•1.565*** 

(3.34) 






-312*** 

(11.89) 


.0269 


.972 


2) 


-.0166*** 

(831) 


•2J20*** 

a.80) 




•0.0185*** 

(5.51) 


-.422*** 

(16.78) 


.0156 


.991 


3) 


•.0239*'* 

(10.15) 


•1.704*** 

(3.69) 


1 A A£. 

•1.446 
(1.46) 




•230*** 

(3.73) 


A^f A 

.0259 


A*TC 

.975 


5) 


•.0122*** 

(5.11) 


^ 1 AAA 

•3.174*** 

(8.87) 


<^ jIOAAA 

-2.48*** 

(4.34) 


•.819*** 

(5.81) 


^t\A AAA 

-294*** 

(829) 


Al 

.0142 


AA^ 

.993 


Transport Operatives 

1) 


-.0125*** 

(18.43) 


•1227** 

(4.74) 






-.157*** 

(10.84) 


.0148 


.963 


2) 


- 0122*** 

(622) 


•1250*** 

(3.94) 




-.0004 
(.014) 


-.160*** 

(6.47) 


.0153 


.963 




(8.64) 


(4.59) 


•.// / 

(.390) 




(3.98) 


.1/1 






(5.07) 


•i.u /y 
(2.74) 


•.lOo 
(.17) 


(.607) 


(3.50) 






Laborers 

1) 


-0.0199*** 

(16.23) 


-1.921*** 

(4.09) 






-.248*** 

(9.45) 


.0268 


.952 


2) 


-.0175*** 

(5.01) 


-2.143*** 

(3.80) 




-.0043 
(0.73) 


-.274*** 

(6.24) 


.027 


.954 


3) 


-.0180*** 

(731) 


-2.009*** 

(4.17) 


-.930 

(.90) 




-.196** 

(3.05) 


.027 


.955 


5) 


-.0172*** 

(3.63) 


•2.115** 

(2.99) 


-1.004 
(.89) 


..0582 

(21) 


-.200** 

(2.86) 


.028 


.955 



* Prob. LT .05 
** Prob. LT .025 
*** Prob. LT .01 
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Table 9 



Determinants of Professional, Technical and Managerial 
Employment Shares 1972 - 1989 



Maaagcn 

1) 



2) 
3) 
4) 
5) 



ProfessHNials 

1) 



2) 
3) 
4) 
5) 



Technicians 

1) 



2) 
3) 
4) 
5) 



• Prob. LT .05 
Prob. LT .025 
Prob. LT .01 



Trend Unemp 



0.01%*** 

(33.66) 

.0179*** 

(11.07) 

.0224*** 

(26.95) 

.01 7 1*** 

(1108) 

.0207*** 

(13.83) 



.01 19*** 

(31.33) 

.0099*** 

(10.53) 

.0127*** 

(16.98) 

.0095*** 
(12.57) 

.0099*** 

(9.00) 



.0172*** 

(17.83) 

.0226*** 

(9.69) 

.0187*** 
(9.65) 

.0223*** 

(10.25) 

.0264*** 

(9.67) 



^.675** 

(3.03) 

-.517* 

(1.98) 

-.8056*** 

(4.94) 

-317 
(1.15) 

-.590** 

(2.63) 



1.138*** 

(7.83) 

1.327*** 

(8.78) 

1.102*** 

(7.53) 

1.485*** 

(9.99) 

1.456*** 

(8.89) 



1.825*** 

(4.94) 

1.323*** 

(3.50) 

1.755*** 

(4.62) 

1.104 
(2.58) 

.7871* 
(1.93) 



Trade 



-1.364*** 

(3.90) 



-1.212*** 

(3J9) 



-.376 

(.96) 



-.127 

(.48) 



-.725 

(.89) 



-1.407* 
(2.158) 



PC 
Use 



.213* 

(1.92) 

.120 
(136) 



.207*** 

(3.48) 

.197*** 

(3.06) 



Year 

GT80 



.0030 
(1.121) 



-.431** 

(2.51) 

-.539*** 

(3.35) 



.0037** 

(2.33) 



-.0097** 

(2.48) 



Intercept 



224*** 

(17.95) 

.242*** 

(11.89) 

.3011*** 

(13.66) 

.2561*** 

(12.68) 

310*** 

(13.99) 



MSE R* 

.0128 .987 

.0127 .988 

.0091 .994 

.0117 .989 

.0089 .995 



0.136*** .0083 .987 
(16.67) 

.157*** .0073 .990 
(13.38) 

.157*** .0082 .988 
(6.73) 

.167*** .0063 .993 
(15.36) 

.172*** .0065 .9930 
(10.62) 



.213*** 

(10.30) 

.155*** 

(5.28) 

.254*** 

(5.02) 

.148*** 

(4.75) 

.212*** 

(5.24) 



.0211 .961 

.0182 .973 

.021 .963 

.0182 .973 

.0162 .980 



Table 10 

Determinants of Sales, Clerical and Service Employment Shares 

1972 • 1989 





Trend 


Unemp 
Rate 


Trade 
Balance 


PC 
Use 


Year 
GT80 


Intercept 


MSE 


R' 


Saks 

1) 


0.0102*** 

(13.43) 


298 
(1.02) 








.128*** 

(7.85) 


.0166 


.926 


2) 


.0057*** 

(3.19) 


.7129** 

(2.46) 






.0081 
(2.67) 


.176*** 

(7.78) 


.0140 


.951 


3) 


.0074*** 

(5.66) 


.430 
(1.69) 


1.378** 

(2.5?) 






.050 
(1.47) 


.0143 


.949 


4) 


.0082*** 

(4.16) 


.580 
(1.49) 




.169 
(1.08) 




0.153*** 

(5.38) 


.0165 


.931 


5) 


.0030 
(1.47) 


.977*** 

(3.19) 


1.763*** 

(3.60) 


.304** 

(2.52) 




.073** 
(2.42) 


.0121 


.966 


Clerical 

1) 


-.0002 
(•28) 


.701** 

(2.60) 








0.0O34 
(22) 


.0155 


.310 


2) 


.0052*** 

(3.89) 


.199 
(0.92) 






-.0097*** 

(4.32) 


-.055*** 

(3.38) 


.0105 


.705 


3) 


.0002 
(.140) 


.682* 
(2.40) 


-.1% 

(J2) 






.014 
(.38) 


.0159 


.315 


4) 


.ow*** 

(3.06) 


.058 
(211) 




-.384*** 

(3.46) 




-.054** 

(.26) 


.0117 


.628 


5) 


.0065*** 
(3.51) 


-.111 

(.40) 


-.755 
(1.70) 


-.442*** 

(4.03) 




-.020 
(.73) 


.0110 


.6% 


Otiwr Services 
1) 


.0047*** 

(9290) 


1.133*** 

(5.86) 








.055*** 

(5.11) 


.0111 


.899 


2) 


.0062*** 

(4.4J) 


.992*** 

(4.J8) 






-.0027 


.039** 


.0110 


.908 


3) 


.0034*** 

(3.53) 


1.193*** 

(6.32) 


.629 
(1.55) 






.020 
(.172) 


.011 


.914 


4) 


.0059*** 

(4.4?) 


.959*** 

(3.67) 




-.104 

(.99) 




.040 
(2.09) 


.0111 


.905 


5) 


.0043* 
(2.34) 


1.083*** 

(3.95) 


.551 
(1.26) 


-.062 

(.57) 




.015 

(.55) 


.0109 


.916 



* Prob. LT .05 
** Prob. LT .025 
*** Prob. LT .01 
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Table 11 



Projected Increases in Employment by Occupation 1988-2000 





BLS 


Trend 


Trend 


Trend 


Trend 


Trend 




Preferred Modeh 










1 Iii#tnn 

(Unear) 


diiivinp 

(log) 


Unemp 


111 


PC Use 

Trade 

Baiaiice 


ror 
Higli 

vy. use 
^45% 


PCUSE 
=45% 


PCUSE 
=30% 


IffJOQ lOT 

Blue 

Collar 

vvorkcr 


naa lor 
Blue 
Collar 

fYorner 


Mafiao^riai 

lTltillti|{f?l Nil 


J 1 






^1 so 


7218 






7477 


6821 


7174 


O70I 


Prfif^ssimiiil 




441Q 


416Q 




4559 




47Q1 


4916 


4092 


jOOj 




1 WlilllVNI 


1 1 1 J 


\J\M ! 




tnofi 


1537 






1342 


1686 


1710 


1 1^ 


Cilice Di>n6 M/ l^unuoikpc 
i^Mm i%cp9» cx iriiiiiagcrs 


1 ISJ^t 








1316 


t ^7t 


1 A70 

10Z7 


I5S6 


1035 


ouy 


loin 


DiktflSl CuIm I'^lprlrK 
KcUIII 3alc2l v^WiK^ 






ICrf" 


ZUoO 


1058 






1251 


832 


OXI 


1 J JO 


\^ICl H-ill 


91SS 








2408 




70^7 


1762 


2867 


7000 




Craft & Precision Production 


1353 


1744 


1270 ^ 


828 


- 48 


- 315 


■ 135 


- 338 


120 


9 


■ 400 


Factory Operatives 


- 471 


-2308 


-1480 


-2131 


- 922 


-1338 


-1246 


-1349 


- 562 


- 214 


-1916 


1 1 allspdrlalllNl \#pcrallVv9 


J 1x3 


' L\ro 


* zzz 


- zuz 


- 167 






- 120 


- 245 


71S 




Non-Farm Laborers 


102 


- 832 


- 630 


- 709 


- 406 


-407 


- 346 


- 414 


- 432 


- 329 


- 638 


Private Household Workers 


- 43 


- 673 


- 313 


- 243 


- 403 


- 373 


- 237 


- 2'" 7 


- 255 


- 257 


- 246 


Protective Service 


439 


443 


385 


618 


394 


543 


643 






567 


606 


Other Service 


3020 


2677 


2243 


2106 


1712 


1706 


1898 


1682 


1631 


1421 


2082 


Farm 


- 165 


-1147 


- 692 


- 483 


- 631 


- 524 


- 454 


- 499 


- 536 


- 542 


- 497 


Share Manag, Prof & Tech 


44.5% 


62.6 


63.3 


68.0 


75.6 


78.4 


71.2 


78.0 


71.4 


72.2 


78.5 


Share Manag, Prof, Tech 
& Sales Reps and Managers 


54.4% 


75.3 


75.1 


82.7 


83.1 


87.4 


80.5 


86.8 


77.4 


76.9 


89.4 


Share Operatives, 
Lab & Services 


20.5% 


- 8.8 


- 2.1 


- 4.4 


- 0.6 


- 1.3 


2.7 


- 0.4 


2.6 


4.1 


- 3.2 


Share Oper, Lab, 


26.4% 


1.3 


7.2 


7.4 


5.3 


S.8 


10.0 


6.6 


7.2 


7.7 


5.5 



Scrv & SCierk 

nc: blsl<ins.llA 
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Table 12 

Projected Rates of Occupational Growth 
1988-2000 





BLS 


Trend 


Trend 


Trend 


Trend 


Trend 




Preferred Modcb 










Unemp. 
(linear) 


Unemp. 
(log) 


GTbO 
Unemp. 
(log) 


Unemp. 
Trade 
Balance 
(log) 


Unemp. 

PC Use 
Trend 
Balance 


Linear 
for 
High 
skills 
PC Use 
= 45% 


PC Use 
= 45% 


PC Use 
- 30% 


uood for 
Blue 
Collar 
worker 


Had for 
Bliie 
Collar 
WOT Iter 


Maugerial 


22.0% 


37.1% 


39.6% 


43.2% 


50.7 


52.8% 


45.7% 


52.5% 


47.9% 


50.0% 


49.0% 


Professional 


24.0 


29.7 


27.9 


31.6 


30.5 


33.1 


32.0 


32.8 


27.3 


25.9 


36.7 


Techokal 


31.6 


37.2 


38.1 


31.3 


43.7 


38.4 


35.5 


38.2 


48.0 


48.9 


38.5 


Sales 


20.3 


29.2 


26.8 > 


34.0 


17.2 


20.6 


21.3 


20.4 


13.5 


10.6 


25.0 


Clerical 


11.8 


15.7 


12.0 


6.4 


13.1 


9.8 


+ 11.3 


9.6 


15.6 


16.4 


8.6 


Craft 


9.9 


12.7 


9.2 


6.0 


-0.4 


'2.4 


- 1.1 


-Z.J 


V.O 


0.0 


-3.0 


Machine Operators 


-5.8 


-28 5 


-18.3 


-26.3 


-11.4 


-16.5 


-15.3 


-16.6 


-6.9 


-2.7 


-23.6 


Transportation ()ptrat«)rs 


1L8 


-4.2 


-4.6 


-4.2 


.3.4 


-2.3 


-1.0 


-2.5 


-5.1 


-4.4 


-4.6 


Non-Farm Laborers 


02.1 


-17.1 


-12.9 


-14.5 


•8.3 


•83 


-7.1 


-8.5 


-8.8 


-6.7 


-13.1 


Private Htmsehoid Worlcers 




-74.0 


-34.3 


-26.7 


-44.3 


-41.0 


-26.0 


-27.1 


-28.0 


-'"S.2 


-27.1 


Protective Service 


22.6 


22.8 


19.8 


31.8 


20.3 


28.0 


+33.1 


31.1 


29.5 


29.2 


31.2 


Other Service 


24.2 


21.5 


18.0 


16.9 


13.7 


13.7 


ICO 

1 J.2 


13.5 


13.1 


1 1 A 


lO. / 


Farm 


-4.8 


11 A 

-J J. 4 




•14. 1 


-I O.J 


-I J.J 


-111 
• 1 J.J 


14.5 


-15.6 


1 J.O 


-14.5 


Management, Professional, 
Technical & Sales Reps 


23.0% 


32.9 


32.8 


36.2 


36.4 


38.2 


35.2 


38.0 


33.9 


33.6 


39.1 


Yearly Rate 


.017 


.0237 


.0237 


.0257 


.0258 


.0270 


.0251 


.0268 


.0243 


.0242 


.0273 


College Graduate Index 


21.1 


27.9 


27.3 


29.8 


30.0 


31.S 


29.6 


31.3 


28.2 


27.8 


32.5 


Yearly Rate 


.016 


.0205 


.0201 


.0217 


.0218 


.0228 


.0216 


.0227 


.0207 


.0204 


.023! 


College Graduate/High Scho<»l 
Demand index (Yearly Rate) 


.(K)61 


.0134 


.0126 


.0149 


.0152 


.0166 


.0148 


.0164 


.0135 


.0132 


.0I7( 
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T«bto13 

BLS ProitetloM of ttw Si^y/DMiand for Coll«g« QraduatM 

and 

SubMqutnt ChangM In tho Collaga Waga PrMiium 



Whwt 


ProjMOon 


Av»rag« 


Changain 


Annual Surplus 


HS/Collaga 
Waoaflala 




Sam 


(in LOGO'S^ 


1970 


1968«) 


8 


- 6.7% 


1972 


1970^ 


20 


-7.6% 


1974 






4.14.2% 


1976 


1974-85 


86 


■•■18.9% 


1978 


1976-85 


300 


•i-23.2% 


1980 


1978-90 


275 


f26.S% 


1982 


1980-90 


300 


♦23.6% 


1984 


1982-95 


300 




1986 


1984-95 


200 




1988 


1986-2000 


100 




1990 


1988-2000 







Sourot: Tho rooord of past BLS foracasta of tha supply damand balanoa is from an unpublished BLS memorandum. The data 
on subsequent changes in the ratio of ooilege and high school wages for workers with 1 to S years of experience is from 
Lawrence Katz and Kevin Murphy, 'Changes in Relative Wages. 1963*1987: Supply and Demand Factors.* 1990. which is to 
published in the Quarteriv Journal of Economica next year. 
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Tabto 14 

Growth RatM of Employmont and Collog* Wag* Prwnia 

Proloctod 

1950^ igeO-TO* 1972^ 1980-88 1988-2000 



Umrnqm f A Mm ftap Emp. 
f^^^t^ DaniMd tar CoMmm OmkisiM* 



2.69 
229 



C oWaga Qraduata Labor Forca 
C oMaga Educatad Labor Forca 
Sunclv minua Damand 

CoHaga GMd/Prof, Tach, Man li SaloaRap Joba 

CoUaga Qrad/Oeeup. Damand for Collaga Qrada 

CoWaoa/HS Wioa Ratfy 
AM Eip. Lavaia 



1-8 Y( 



3.00 
2.93 

4.34 
4.62 

1.50 

1.1* 
0.1* 



3.92 
3.43 

622 
6.11 

2.29 
2.78 

-1.4* 
- .9* 



3.45 
2.89 

4.18 
3.63 

.72 

1.30 

1.5* 
2.8* 



2.37/2.75 
2.01/2.35 

2.50 
? 

•J20 
0.1SA3.49 

? 
? 



* Data aouToaa ara not comparabta bafora and aftar 1972 bacausa of changae in occupational coding and bacausa prior 
to 1972 data on tha aducationai braakdown of tha workforca is for individuals above ag« 18 rather than for those over 16 as 
in tha period aflar 1972. 

* For tha data on annual rates of change in !he college/high school wage ratio the time penods were 1963 to 1971, 1971 
to 1979 and 1979 to 1987. 

* Occupational demand for collage graduates index was calculated by multiplying the proportion of the occupation that had 
acollaga dagraa in 1988 by tha actual or projected number of employees in each occupation and summing across occupations. 
In tha fbracaat column, the high end of the range, 2.34% per year, is from the prefenred model with a log specification 
throughoc and and Bad for Blue Collar Scenario. The low end of the range. 2.03% per year, is from the logarithmic model 
that contains only a trend and the unemployment rate. 

Source: Occupational employment data is from Historical Statistics of the U.S. . D184.D185 & D359-D370 and from P<»borah 
Pisetzner Klein, Emdoynrwnt and Eaminos . Jan. 1984 & Jan 1990. Data orj the educational braakdown of the Labor force is 
from Handbook of Labor Statiatka. Table 65, 1982. Data on trends in the college high school wage differential is from Katz 
& Mutphy. 1990. 
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APPENDIX A. Assumptions and Mtthodology Ustd to Dtvtiop 

National Industry and Occupational Projections ^. i^^mm/t^^ ^^I 

This volume presents in appendices C and E, the latest national industry and occupation employment requiremenu 
projtctioiu for 1975 prepared by the BLS. These projections supersede all previous 1975 projections and reflect a 
comprthensiw etiluation of the expected effecu of econotiic and social trtnds on employment requiremenu over 
the 1966*75 period. The methods uKd b>- the BL5 in developina employment projections art discussed below. These 
ptojections reprtstni iht collaborative efforts of several rtsearch suffs in the Bureau, including those working on 
occupational outlook, labor force studies, economic powih, ttdtnological changt.and produciiviiy. For this reason, 
they rtfleci the insight derived from the use of a variety of tediniquts. 



Assumption 

Projections of economic phenomena are based on a series of assumptions about the charactenstics of the 
tnvironment during the projection period.* Employment projections based on an assumption of growing defense 
expenditures for example, would result in difTereni requirements from projections based on an alternative 
assumption of constant expenditures. Industries dependent upon defense contracts would experience higher output 
and employment under the former assumption. Moreover, because stafTing patterns of defense related industries differ 
from those of non defense industries, occupational requirements would also differ under the altemaii^t assumptions. 

One of the most important assumptions underiying manpower projections describes the labor force in the urget 
year. TT.e BLS projections asrume that the site, sex, and age composition of the labor force is expected lo change by 
1975 as indicated by ti c -iten labor force projections prepared by the Bureau;* (1) Total labor force, 94.1 million; 
(2) Armed Forces, 2.7 million: and, (3) Qvilian labor force, 91.4 million. 

The assumed size of the A- -ned Forces in 1975 (2.7 million) is generally consistent uiih peacetime conditions in 
the late 1950's and early 1 9f :'i. The validity of this assumption depends greatly upon developmenu in foreign affairs 
in the 1968*75 pe.nod. The V.;.t Nam buildup has already had a significant influence on a number of mdusiries that 
arc heavily committed to defense production.' 

Another important asfUTiption underlying the employment projections focuses on the expected unemployment 
rate in the target year. An unemployment rate of 3 percent was selectid for 1975 after considering the unsmplo) ment 
experience of the 1960*s and current emphasis on manpower ut'iiiation and training programs.* Based on a 3-perccnt 
unemplo>'Tnent rate, dvUian employment in 1975 was '•-mputed as follews; (1) Civilian labor force, 91.4 million; 
(2) Unemployment (3 percent) 2.7 million; and, (3) GvOian employment, 88.7 million. 

Other major assumptions underlying the national manpower projections are: (l)No major e^-eni ^^ill substantially 
alter the rate and nature of economic growth; (2) economic and social patterns and relationships ^fcill continue to 
change at about the same rate as in the recent past; (3) sdeniifjc and technological ad\inces of recent years wUl 
continue at about the ume rate; and (4) defense expenditures Gn consunt dollar terms) between 1965 and 1^75 ^ill 
increase at about the ume average rate as during the 1955-65 period. This last assumption implies that the Met Nam 
conflict wiU have been over for some time by 19^5 and that the level and pattern of defense expenditures in 1975 will 
reflect a return to the **cold war" situation. 

^ Urns of majtpowtr prpjtctioni should be fuUy a^axe of tht nature of the underlying assumptions. The 'vpr the dif?arit>- 
btt«m the assumed and actual conditions through the projection penod. the more likely actual employment Uvelt uiU var> from 
projected leveU, although the impUcations of these lifferences may be partially offietting. 

* Force Projections for 1970-I0.- Monthly Ubot Rerkw. Fcbniaiy 1965. pp. 129-UO. (TTiese proiections have been 
adjusted upwdi to reflect the larger labor force under a 3«pcrcent level of unemployment.) 

*The 1975 employment projections for the aircmft and puts inousiry (SIC 372) are agniflcantly lo*er than cuirent 
employment. SimiUrly. the 1975 emplo>ment ptojecuon for tht electncal machinary industry (SIC 36) *'as almost rushed in 1967. 
The extent to which Viet Nam *ill permanently change emp'oyment requiiementt in he years ahead * ill be reOected in the next 
miied lenes of BU employment projections, avaiUble in the fail of 1 968 (covertng the 1 967.10 period). 

* The national unemployment rate is an average for all industries; rates for some induttries art espected lo be higher in 1975, and 
for others, lower. For example, the unemployment rate for the construction industry work force has averaged about twice the nitional 
xate during the postwtf period. Therefore, an unemployment rate of 6 percent in the construction industry in 19*5 may not be 

Bnsistent *iih an overaU uncmpio) ment rate of 3 percent. 



Other issumptioni, luch is import-export relationshi[ ire discussed in volume II as they relate to each indus 



Methodology 

Although a variety of techniques were used, two steps generally were followed in projecting the grow 
occupations. Pie first step was to project total manpower requirements in each detailed industry. Second!) 
trends in the use of each occupation in each deuiled industry were projected. The projected proportion (rati 
each occupation in each industry was then multiplied by projected 197S total manpower requiremenu ir 
industry, resulting in in r imate of occupational requirements in each industry in I97S. Requirements in 
occupation were then summed across all industries resuiting in projected total employment requinement 
occupation. Employment requiremenu in some occupations were also projeaed independently of the occupat 
relationship to particular industries. This technique was particularly useful for occupations that are affecud 
limited number of variables or arc located primarily in one industry or group of industries. Wlxtn both r 
techniques were used, the differences in the results were analyzed and reconciled based on the judgemenu c 
analysts. 

Projecrions of detailed industry employment 

The first step in developing projections of deuiled industry employment viis to estimate the level of econ 
activity (real CNP) in 1975.* If a 3-percent unemployment rate is to be achieved in 1975. real CNP must be 
enough to provide employment for 97 percent of the civilian labor force (or 88.7 million workers). In estimatin; 
CNP in preliminary projections of toul employ n.cnt as well as projections of output per worker were mac 
each of the nine major industry divisions.^ The sum of the product of output per worker On constant dollars* 
total employment in each of the nine major industry divisions was the lest! of economic activity required to ac: 
the civilian employment goal for 1975: CNP (1958 dollars) 1975, S950 billion. 

In making the preliminary projections of total employment* by major industrv* division, no single source pro' 
historical employment data for all classes of workers for the eight nonagriculturc major industry divisions.' How 
historical data for the peat bulk of employment -private wage and salary workers-were aMuIable from the 
esublishment employment sutistics series as published in Bulletin l2l2*S,Empbymenr and Eamir^ Statistic 
the United States. 1909-1967. In addition, the decennial population '•^nsuses and the Current Population Sl 
(CPS) provided historical daU on self-employed workers, unpaid family workers, and domestic workers. I 
projections of ^-age and salary employment in each of the nonagriculture major indiutry divisions u a 
employment projections for the other classes of workers were developed and distributed among the < 
nonagriculture major industry divisions (an*" an estimate of the number of dual jobholders subtracted), and the : . . 
the totals for the major industry divisions were adjusted to agree with the estimate of total civilian emplovme; 
1975. 

To the extent that subsequent detailed industry wage and salary employment projections did not add tc 
preliminary employment projection for a major industry divuion (after adding in the projection of employmen 
the other dasses of workers), adjustmenu were made in employment either at the detailed or major industry divi 



' In practically tO induithes export and import trtnds between 1947 and 196i wer< assumed (o continue between 1966 
1975. 

^ The growth in real CNf between 1966 and 1975 will be an important de term iron t of employment growth in indm 
industries over the penod, and was u«d as an- independent variable in the rtfreision anab ns approach discuued below 

Ma|or indusff> divisions are defined is mining: contract construction; manufactunr.f : communications, transportation, 
public utiiiues; finance, iniurancc. and real estate: wholeale and retail trade: services, government. and agriculture. 
* Tliese projections «ere sometimes modified in the balancing phase of the s>'stem. 
A total employment scries for agriculture, including «^ge and Btar>' and all other classes of workers, is available from the 
Depanment'of Afhculture. 

'^The prtUminar>' projections of «age and salary employment for the eight nonagrtcultural uidustr> divisions fud the : 
projections of employment for the other classes of workers and total employment m apiculture were made t.^rough tlie use of mul: 
regreuion techniques. The independent varubles used in the equations ^-erc the same as thoie in the regression equations use^ 
project detailed industry employment, and vc deicnbed on pa^ 6. 
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levels md/or in CNP. so that the $)-stem in 1975 was in balance m terms of expected productivity changes. civUm 
employment, and real CNP. / i . u^n 

Three approaches were used in developing projections of deuiled industry wage and salary employment 
requirements. The first approach involved the u» of recession analysis to estimate employment in each industry 
consment with the assumptions underlying the overaU model. Equations were developed which .elated industry wa.. 
ind alary employment in the 1947^ period with different combinations of the following variables: Real CNTP 
nation!^ rate of unemployment.number of penonnel in the Armed Forces.' ' dnlian noninstituUonal population u' 
yean old and over, and time. These variables were selected beause they were considered strategic in determining 
longrun changes in aggrepte employment and beause they allowed cyclical and other factors to be separated fron 
secular trends. Deuiled industry wage and salary employment projections derived from the combination of nriabies 
providing the best sutistical tests were tentatively selected as Hnal estimates. (See table 1 for several examples of the 
model s results.)' ' r * u.e 

A second approach to projecting industry employment requirements involved the use of input-outpr - analv$i, 
Essentially, this technique requires that final demand (CNP divided into its components-investment, consumption' 
etc.) be specified by producing industry. The demand is then traced back through the chain of production to 
determine the output required from each industry supplying materials or services to produce the end product. For 
example, the final demand for automobiles creates an intermediate demand for steel, rubber, etc. The intermediate 
demand for steel wiU then create a demand for iron ore. coal. etc. By computing total output requirements for each 
industry (the sum of final and intermediate demand) in the urget year, and relating it to expected output per 
man-hour in each Industry . a p-ajection of industry employment is obuined.' » A complete set of projections we-e 
moSil ^'^^ P'°j««'°"* developed by interpolating the 1970 and 

The third approach was to study industries individually and examine the factors expected to influence their future 
growth. TIus approach was used for industries in which past trends in employir.er.t wre not considered indicative of 
future trends and for those industries for which the model provided unacceptable results (poor statistical tests or 
unreasonable employment projections). In this approach, a variety of regression equations were developed and tested 
For example, m the motor vehicle manufacturing industry the variables which were tested in different combinations 
included personal dispouble mcome. expenditures for producers' durable equipment, driving-age population, number 
of households, number of motor vehicle registraUons. and number of families with more than SI 0.000 annual income. 
Where itnportant. interindustry relationships were uken into account using this technique.' * The equations for which 
the combination of vanables provided the best statistical results were used to project employment in 1975. (See able 
2 for se>*ral exiiTiples of equations tested to project employment in the apparel industry.) Considering the res.'is 
Obtained from the regression equations, the input-output analysis, the individual industry studies, and qualitauve 
mformauon concerning technology and the structure of the industry, employment projections were made for each 
t« r J^l^^r K r"„ J"dBn«nt of the analysts. Before these projections were considered final. - 

^vJ^Tr^l t'- T "^'l' ^° ^''^"^ '"^'""y employment projections w-- „e 

preliminary broad industry employment projections previously made, and broad industry employment r .^ons 
with the avihan labor force estimate. 1975. (2) to insure that productivity expeaations. real CNT and - .n labor 
force estimates for 1975 were in balance, and (3) to make certain that the projections were consistent w,t, uie overill 
assumptions. 
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Number of pcnonnci in the Aimed Force, wai u«d to explain the impact of defenic on the economy 
trend uTlTu'^lv " h«dled jmplictly in the modeL The ,mpUa. .uumption fo, «ch dctxled mdu.try projec.on u„ ,h,. .he 
I^o?o» m«. m H r * """"" '"^^ P'o««"c..^..y «B,mpnon con«,uentI> 

.mplo^moit. uer. modeled fo, K,ne mdu.tne, ba«d on uiform.t.on from ,he Bu««W. Off-ce of Produc.o.y. TcchnolTp-. »nd 

;97o" iMlrndT/r".?.*"* P;""" '« » '«"mnend*d ,h«. ,«der. obtain , cop> of Pro, ccr,a><: 

fap«Ljrurm,«. ^'"P'">'-'" '^"^ '"6). for . complete deLiiFUon of .he 

.nd h^x^,mJ^l"1!^Zfl!V"l- f 'P*"^ i-^POrtwtl, on the ou.put of «.ch indu.tne. « au.omob.lev ma.hmcrv. 

O iTduSS "-uble in the ,ep.««,n equation for an uidu.try ma> be employment o, produr.ion 
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RtsuUs of Enployatnc Hodtl for $«Itcetd Induscrlts 



(In thomanda) 



Ind«ptnd«nc varUblts 


?roJtccsd 
•fflplo^tnc 


VarlAbLts 
s:4tiscic4lly 
signif ic&nc 
(P ■ .95) 


Scandard 

trror of 
tsciuet 


r2 


Durbin- 
WACson 


Yt 

0 

d 


Houifthold fumiturt 

(SIC 251) 
















409 
409 
403 


A,0,E 
A.B.E 


7 
6 
8 


•9i- 
.90 


1.39 
1.60 
1.93 


2' 
2 
2 


Food «nd kindrtd produces 
(SIC 20) 
















1,609 
1,710 
1,702 


A,C,E 
A,D,C 
A,B,D 


9 

12 
U 


.91 
.87 
.80 


2.15 
1.30 
1.13 


2 
2 
2 


Appartl And rtlactd 

produces (SIC 23) 
















1,767 
1,61L 
1,607 


A,D 

A,B,D 

A,B,D 


13 
17 
17 


.97 
.93 


1.67 
.87 
1 .63 


2 
2 
2 



Ncc: A. CSP (constant dollars) , B. National unttaployntr.: rati, C. Popala: 
ov«r l^ jtars of tf, 0. Slzt o£ Aratd Foreas, E. Tlma. 
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Tftblt 2* Stitectd Msulcs of R«frtssion Analysis for 

EoploxiBtnt in cht AppartI Industry (SIC 23) 



(In thousands) 



Indtptndtnc vtritblts 



ProJte:td 
tmployatnc 

1975 



Variablts 
s:aciscieally 
nignif ieant 



Standard 
trr' of 
tstimatt 



r2 



Dcrbin* 
Watson 



Ytars 

of 

data 



A 

A,B 

A.l.D.F— 



A. C-— 

B. C,F-.. 
A.S,C-.. 
A,B.C,D- 

A. B,C.£- 

B, C,D,F- 



B, C,C... 

C. E.F-.. 
B.C.F-.. 
A.B.C— 
A,B,C.£- 

A, B,C,C- 

B, C,C,F. 



1,329 
1,379 
1,374 
1,631 

1,323 
1,360 
1,368 
1,368 
1,396 
1,361 

1,606 
1,600 
1,397 
1,357 
1.375 
1,619 
1,612 



A 

A,S 
A,B 
A,B,F 

A, B,F 

A 

B, C 
B,C 
B,C 
B,C 
B,F 

B, C,C 

C, F 
B,F 
B,C 
B,C 
B,C,C 
B.C.F 



27 
19 
19 
18 

17 

28 
18 
17 
18 
17 
18 

10 
21 
10 
U 
U 
II 
9 



.81 
.91 
.92 
.93 
.94 

.81 
.93 
.93 
.93 
.94 
.93 

.97 
.90 
.98 
.96 
.96 
.98 
.98 



.85 
.69 
.83 

1.05 
1.09 

.87 
.99 
.92 
• 92 
1.03 
.98 

1.57 
1.94 
2.17 
1.23 
1.37 
1. 51 
2.14 



20 
20 
20 
20 
20 

20 
20 
20 
20 
20 
20 

17 
17 
17 
17 
17 
17 
17 



1/ Historical rtlacionship bacwtt:: tht output of SIC 23 as atasurtd by tht FR3 indtx and 
total wagt and salary t!BpIo\-atnt as Btnsurtd by B^S. Tht variabit takts into account such 
factors as trtnds in industry organization, ttchnclogy, avtragt hours of work, and product 
Bix, as thty afftct output and aaplcyctnt. 

Hoto: A. Ftrsonal disposabit incomt (constant dollars), B. National unamployatnt rata, 
C. Faailits with annual incoat ovtr $10, OCX), D. Annual first difftrtnct population agt 14*44, 
£• Uork/output l/t F. Tiaa, C. Annual first difftrtnct population agt 20*44. 
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froitctions of occupational requirements 



Each industry in the economy requires i specific mix of occupations. The relative importance of parti 
occupations changes over time, however, in response to technological advancement and changes in sea! 
production, product mix, and organization of industries, among other factors. To reflect the^e circumsta 
occupational patterns for each industry in the economy were developed for 1960 ind projected to I97S.'' ' 
patterns were developed on the basis of occupational trends betv^een 1950 and 1966 as interpreted from ava: 
data.'* 

Oata sources for the national industry ^occupational matrix 1960^ ^ 

The main source of detailed and compleia information for the national matrix for I960 was the U3. C 
Bureau's Occupation by Industry report based on the 1960 census.'* The BL5 occupation by industry m. 
however, differs from the census report in two major ways: (I) The BLS matrix was made consistent with 
sources of data; and (2) the BLS table makes use of occupational data from a number of sources considered prefe 
to decennial census dau. It was desirable to nuke the matrix consistent with broad industry and occupational { 
employment estimates avaibble from the monthly household survey (CPS) so that full advantage could be tak 
data available between decennial census years. The following occupational data were used in the BLS mat: 
addition to the broad occupational group estimates from the CPS: Employment of scientists and engineers by ind 
based on BLS surveys of employers; employment of teichen and librarians based on data collected by the Ofu 
Education; employment by occupation data collected by regulatory agencies for intersute industries incl. 
railroads, airlines, telephone and telegraph communications, and pipelines; emplo>'ment data collected by profes3 
societies, especially for medical and health occupations; selected data from BLS industr>' and conununity 
surveys; information from the Post Office Department on employment by occupation in the Post OtTice;and Fe 
Civil Service Commission statistics on employment by occupation in other Federal Government agencies. 

Projection of the 1 960 national industry ^occupational matrix 

The projection of the occupational structure of each industry was based on examination of historical natistic 
e\'aluation of other factors that might influence occupational suucture.such as expected new technolog>\chan^ 
the product mix and general organization of industries. 

First, historical sutistics on the changing occupational composition of detailed industries were projected by si 
time trend. The trend for each industry -occupational ratio derived from census data^ ^ was extened to 1975, an 
indiated change from the 1960 level was added to the appropriate ratio in the base period (1 
industry -occupational employment table. A variety of other natistics^^ covering varying spins of time between 
and I96S was gathered and arranged to reveal evidence of trends in employment by occupation for parti 
industries or for the entire economy. Analysis was directed to flnding the auses of past changes in occupat 
structure. An attempt was made to determine whether these factors were likely to continue to affect occupat 
structure in the period ahead to a similar, greater, or lesser extent. In developing the 1975 matrix, efforts were 
made to uncover emerging technologial and other factors which may have a significant impact on manp 
requirements in the years ahead. 



Tht national mdusuy -occupational matrix 1960 and 1975. (Set appendices C and H to (his volume.) 

Tof I description of sources and characteristics of occupational statinu:s« lee Occupanonal Employment Stettsncs. Source 
Otia. US, Department of Labor, Bureau of Labor Sutistics, 1966. 

For I more complcu description of the industr>''OCCupational matrix and hov^ it was projected to 1975. Occape. 
Employment Patterns for I960 and 197S (BLS Bulletin 1599). 

U^. Bureau of the Census. U.S. ^tnsus of Population. I960. Subject Reports. Occupanon by Industry. Final Report PQl 
^•S. Government Printing OtTice, WaihL «'ton. D.C. 1963. 

**Som« adjustment* to the published census statistics »cre made for p«tcr comparability bctN^rtn 1950 and I9o0 a 
industry cbuiHcation of 1960 differed from that of 1950. 

Oata for recent years were available on employment by occupation from the noncensus sources of ovcupational data dcsc 

above. 
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Profecrmg occupational rtquircmenn directly 



For many occupations an analysis of the factors affecting employment was the basis for direct estimates of future 
employment requirements. The powth of each occupation is affected by its ou-n co.iiplex set of social and economic 
variables. Hie number of teachers required, for example, is affected by the number of pupils (which in turn is affected 
by birth rates and trends in the proportion of children who attend school) and by trends in the ratio of teachers to 
puptis (which depend upon educational practicies and financing). The number of automobile mechanics required 
depends on the number of vehicles in use (which in turn reflecu population grouih, and levels of consumer income 
and business activity), the frequency with which they need repair, the relative costs of repair and of replacement of 
defective parts, and a variety of other factors. The requirements for physicians are related to the size of the 
population, the age disuibution of the popuhtion, technological developments, and expenditures for health care. 
Other occupations that were projected directly include engineers and scientists, dentists, registered nurses, TV and 
radio repairmen, and business machine repairmen. For occupations in which the di/cct projection technique a well 
as the industry-occupational matrix approach were used, the differences in the employment projections 
analyzed and reconciled. 

Unless bases were found for modification, the effects on industry employment and occupational composition of 
social and tedinological trends in the post-World War II period were assumed to persist in the period to 1975.' ^ Thus 
for nuny occupations, particularly those of small size, the initial projections- a continuation of past trends-were 
accepted. On the other hand, projection of ratios of hrge size were often modified from past trends or the basis of the 
analysis of underlying factors. As an increase or decrease in proportionate employment for one occupation in a 
particular industry requires offsetting changes in other occupations in the industry, few of the final occupational 
ratios that were as large u 1 percent were exact extensions of past trends. 

The indu$tr>- -occupational ratios for 1975 reflect the skiD patterns that wiD be required by the technolo^- of 
production in each industry in 1975. In developing these ratios no specific consideration was givtn to the availability 
of workers with the required skills. Yet many of the industry -occupational ratios for 1975 (particularly those of 
smaU size) are extensions of the changes in ratios reported for the period 1947-65. These ratios, therefore, embody a 
continuation of unidentified past adjustments to shortages (or increasing relative costs) for some of the occupations. 
Moreover, the occupational ratios were developed in relation to particular levels of national industry employment- 
those given in appendix B to this volume. Estimates of industry employment which differ appreciably from these may 
imply a difference in scale of operations or production methods and therefore a difference in the occupational 
structure of the industry. 



Tht numaous and fragmntcd nurctt of indastn**occupiUonal data, tht vvying time spans of this dau. and the pmalence of 
different occupational concepts hifhlifhu ]he importance of jud|ment ba«d on famUiarity unth occupations tnd mdustn processes in 
projecting mdusu^ <oc;upationai structures. 



ERIC 



BLS projectio 



For several decides, the Bureiu of Labor Statistics has been 
prepanng 5 to 15 year projections of the U S econom>. Since 
the early I970's. projections have been prepared on a regular 
2*year cycle. The projections cover the future size and com- 
position of the labor force, the race of aggregate economic 
frowih, industnai pixxluctron. and industnal and occupational 
employment. The dau sen'e a number of users who need m- 
fomuiion on future changes m the U.S. economy. The infor- 
maiion on future employment opponuniues by occupation, for 
example, is used by counselors, educators, and ochers helping 
young persons choose a career, and by officials who plan ed- 
ucation and training programs. 

Over the years, the procedures used to develop the projec- 
uons have undergone many changes, as new dau series were 
released and economic and sutistical tools improved. Since the 
late I970*s, the ils projection methodology has been relatively 
unchanged and it is that system which is described below. 

The iLS projections are developed in a series of five steps 
each of which is based on a separate model. (I) labor force; 
(2) aggregate economic performance; (3) industry final demand 
and total industry producuon; (4) industry employment; and 
(5) occupational employment. While each of these five steps 
is conducted separately, the projection model used in each step 
depends upon inputs from the earlier step and feeds logically 
into the next. Although the models used to develop projections 
for each step in the process are complex, they provide only a 
framework for detailed analysis of the structure and compo- 
sition of the economy in the future. As a result of detailed 
anal) ses, the models are run and rerun, assumptions are revised, 
and the results are reviewed until, in the judgment of the ils 
staff, projections are achieved for all of the integral piru of 
the system which are both reasonable and internally consistent. 

(1) The labor force projections, the fint step in the ils 
projections sequence, are determined b> the future age. sex, 
and racial composition of the population and by trends in the 
labor force panicipation rates— the percent of a specified group 
in the population who will be working or seeking work. The 
population projections, prepared by the U.S. Bursau of the 
Census, are based on trends in birth rates, death rates, and net 
migration. With the population projections in hand, ai^ ana- 
lyzes and projects changes in labor force participation rates for 
82 age, sex. and race groups. 

The labor force panicipation rate projection for each group 
is developed by fint selecting a trend rate of change based on 
panicipation rate behavior dunng 1962-1984 or for some sub- 
period which analysis indicates is more appropriate. Second, 
the rate is modified when the time*senes projections for the 
specific group appears inconsistent with the results of cross- 
sectional and cohon analyses This second step, in which many 
of the selected growth rates are averaged, ensures consistency 
aflMsng the vanous groups Finally, the sizes of the anticipated 
labor force are calculated b> applying the labor force panici- 
pation rates to the population projection^ The results are again 
reviewed for consistencv 
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(2) Aggregate economic perfofTnance-th; second model in 
the it^ projection procedures-is developed b> projecting the 
Cross National Product (cn^). and major categories of demand 
and income. Because the purpose of the ils projections is to 
identify long-term trends, no attempt is made to project c>clical 
movemcnu. The labor force and population projections are but 
two of many inputs used in the model. Alternative economic 
scenarios, usually three, are developed to provide controls for 
the vanous categories of demand and employment The seen- 
anos encompass a range of possible rates of growth In later 
stages of the projection process. tndustr> output and employ- 
ment projections and occupational projections are developed 
that are consistent with the aggregate economic alternatives. 

Whanon Econometncs developed the model used b> the 
Bureau to project aggregate economic trends, in response to a 
compctiuve procurement process. The Whanon long-term model 
is a system of behavioral relationships and identities based on 
annual dau and designed to allovk an analvst to explore the 
determinants of medium- to long-term growth m the I' S. econ- 
omy. Made up of approximately 2.400 equations, the model 
ts driven by a set of 900 exogenous variables. Under the terms 
of this agreement, the Bureau uses the Whanon long-term mac- 
roeconomic model to develop the aus projections, ils analysts 
determine the assumptions and values for the exogenous var- 
iables and equation adjustments in the Whanon model. 

The exogenous variables include true policy variables, such 
as various Federal transfer programs, the response of the mon- 
etary* authority to growth in the economv. and the level of the 
armed forces. They also include variables for which other re- 
liable and generall) accepted projeaion> are av^labie. such as 
the population projections developed b> the U.S Bureau of 
(he Census. Fmaily. the exogenous vanables include those items 
which ait too volatile or too politically determined to project. 
The former group includes such items as economic growth and 
inflation rates in the economies of the major trading panners 
of the United States and the long*(erm behavior of the L S 
dollar's exchange value The laner group includes items such 
as energy pnces. 

It should be noted that the il3 does not relv on the Whanon 
model alone for projecting possible trends in the future. Rather, 
the model provides a framework for the preparation of a con- 
sistent set of economy-wide projections given a set of exoge* 
nous assumptions anaJvsts then review the aggregate results 
for reasonableness. The review includes checks on internal 
consistency, evaluation of continuit\ w ith past trend), and com- 
pansons with projections made o> othen. Although the review 
tends to focus or such items as cnp. unemplovment. and pro- 
ductivity, the nuxlers framework ensures rhat other important 
measures of ec nomic performance are not overlooked 

(3) The ILS projection procedure then moves from the ag* 
gregate to the industnal level For the industry output projec* 
tions. the U S. econom> is disaggregated into 156 producing 
sectors that cover the U S industnal structure, both the public 
and pnvate. The framework for this procedure is an input-output 
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model The initial input-output dau used by ils are prepared 
b> the Bureau of Economic Anal>$i$. U S Depanment of 
Commerce. 

The development of projections of industry output begin with 
the agfregate demand projections from the Whanon model. In 
this model, projections are made for U citegones of con- 
sumption, 4 types of investment. IS end-use categories of for- 
eign trade, and 6 categories of government spending. A further 
diuggrtption of the values from the model is then undertaken: 
purchases of producers* durable equipment, for example, is 
estimated for 107 consuming industries. 

Funhermort. to develop industry output projections, pro* 
vision is made to allo« for shifts in the industrial makeup of 
a given demand category. This is accomplished by projecting 
**bndge tables** relating individual types of demand to pro- 
ducing industries. The bndge table is a percent distnbution for 
each given demand category, such u for a consumption cat- 
egory or for investment, among each of the 136 industries in 
the iLS input -output model. In projecting changes in these 
bndge tables, expected changes in technology, cofuumer tastes 
or buying panems, the industrial pattern of expofu «id impons, 
the funjrt composition of each industry*s business investment, 
and other structural factors are considered. 

The next element in developing industry output projections 
is the projection of the input-output table which accounts for 
the changes in the input panem or the way in which goods or 
se:%ices are produced by each industr>'. In general, two types 
of changes in these input patterns are made in developing a 
future input-output table, (a) those made to the inputs of a 
specific industry (as. for example, the changes in inputs in the 
publishing industry); and. (b) those made to the inputs of a 
specific commodity in al! or most industries (as for increased 
use of business ser\'ices across a wide spectrum of industries). 
These changes are based on studies of specific industries con- 
duaed mtemally or by other organizations both within and 
outside of government. Gianging the input panems in the fumre 
input-output table is the prxxedure used to accommodate the 
impacts of expected relative price changes, or future changes 
m technology. The output requirements by industry' are devel- 
oped by multiplying the projected input-output table, by the 
projected changes in the level, and m the distribution of final 
demand. 

(4) The projixted changes in industry employment are com- 
puted based or the projected changes in output and other fac- 
tors, au use* a regression model conuining an equation for 
each mdustr; to estimate worker -hours as a function of (a) the 
industry 's output. (b» aggregate capacity utilization, (c) the rel- 
ative pnce of labor, and (d) a technology vanable u approx- 
imated by the outputctpital ratio. For each industry*, worker- 
hour^ are convened mto jobs using trends in average annual 
hours for that industry* In order to balance total employment 
from the aggregate projections with the sum of emplo>ment 
projections, a number of iterations of the process are necessary . 

The projections of employment for the 156 producing sectors 
in the economic growth model are further disaggregated usinie 



a time senes regression model into 378 industries that, with 
few exceptions, correspond to three-dtgi: Standard Industrial 
Classification codes The 378 resulting projections are reviev^ed 
*in light of a broad range of economic information These pro- 
jections are then used as inputs into the process of projecting 
occupational employment. 

(3) The model used to develop the occupational employment 
projections is an industry -occupation matnx shov^ing the dis- 
tribution of employnnent for 378 industries and for more than 
350 deuiled occupations. Occupation sufnng panems for the 
industries are based on dau collected b> Stats Employment 
Security Agencies and analyzed bv bl5. 

Staffing patterns of industries in the basc'vea: industry-oc- 
cupation matnx are projected to the target year of the projec- 
tions to account for changes expected to occur because of 
technological change, shifts in product mix. and other factors. 
The changes introduced into the input-output model for ex- 
pected technological change, as an example. ma> also change 
future staffing patterns in industnes using the neu technology. 
(For example, one would expect greater emplovment of com* 
puter specialists as computer technology spreads across indus- 
tnes.) The projected industry employment dau are applied to 
the projected industry occupational staffing panems. yielding j 
employment by occupation for each industry This is aggregated 
. across all industries to yield total occupational emplo>*ment for 
the projected year. 

Final review 

An important element of the projection svscem is its com- 
prehensive structure. To ensure the internal consistency of this 
large structure, the bls projection procedure encompasses de- 
tailed review and analysis of the results at each sugs for rea- 
sonableness and for consistency with the results from other 
suges of the BLS projections. For example, changes in staffing 
patterns in the occupational mode! are closelv related to changes 
in industry productivity and technology projections are re- 
viewed in detail bv the bls Office of Productivity and Tech- 
nology In short, the final results reflea innumerable uiteracuons 
among suff members who focus on particular vanables in the 
model. Because of this review, ats' projection process con- 
verges to an internally consistent set of emplovment projeaions 
acrou a substantial number of industnes and occupations. 
The continued cross-checking of the assumptions and results 
makes it difficult to quantifv the effects of each charge in each 
vanable. 

The projection process at the Bureau of Labor Statistics does 
not end with the development and publication of a set of pro- 
jections Once the target >ear is reached, bus evaluates the 
average of the projections to determine what chances in as- 
sumptions or models would have made them more accurate. 
Knowing the sources of errors helps improve the projection 
process It also highlights for users the imprect>e nature of 
max*ng statements about future economic, mdustnai activity, 
or enplo>ment gro^^th 
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Exacutiv* & Administralive 

PrefMiioiisI 

Ttehnieal 

High Uvd SalM 

Retail SalM 

Clarical 

Protactiva Service 
Private Household 
Other Services 
Precision Production, Craft 
Machine Operativea 
Transport Operatives 
Laborsrs 



Occupational Employment in 1 
From Two Difterent Suraeys 

OES 



10.25% 
12.99 

327 

5.08* 

6.19* 
17.84 

1.80 
.76 
13.08 
11.99 

6.33 

3.90 

4.14 



Farms, Forestry & Fisheries 

Owners & Managers 1 .07 

Latorers IM 

Total 100.00 

Professional, Technical & Managerial 25.91 

Professional, Technical & Managerial 30.99 
and Sales Representatives and Managers 

Operatives, Laborers, Farm Laborers 31 .90 
and Service Wortters 

Operativee, Laborers, Farm Laborers, 38.09 
Seraice Wori<er8 and Retail Sales Clertts 



CPS 

12.37% 
13.02 

3.06 

6.63 

5.33 
15.89 

1.69 
.79 
10.85 
11.89 

7.06 

4.20 

4.23 

1.12 
1.87 



100.00 
28.41 

35.04 
30.69 
36.02 



OES-CPS 
(OOO'e) 

-2112 

•346 

346 

.1614* 

1183* 

2808 

185 

7 

2969 

495 

•604 

•219 

28 

•14 

3136 
-2112 

•3726 
2396 
3579 
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Appendix D 
Analysis of Trsnds for Ssiss Occupations 

Growth rates differ across sales occupations. This was determined by regressing the share sales job that 
were (a) sales clerks in retail and personal sen/ices (ind. other sales occupations), (b) sales 
representatives in finance and business services, (c) sales representatives selling commodities, and (d) 
supervisors and proprietors on time. The data confomied to the occupational definitions introduced in 
1982. The results are given below: 

C1) (SaleeClerVSALESJ » .4117 - .003136*(YEAR,-2000) t»l982-1990 

(4^1) R2 - .717 

C2) (SalesFin/SALESJ - .1883 + .00l6ir(YEAR,-20O0) t-1 982-1 990 

(2.38) R2 - .448 

C3) (SaleManag/SALESJ - .3084 ^ .003303*(YEAR,-2000) t-1 982-1 990 

(14.19) R2 - .966 

C4) (SaleCommod/SALESO - .09185 • .00176r(YEAR,-2000) t.1982-1990 

(5.94) R2 - .834 

It appears that the sales jobs which grew most rapidly dunng the 1980s tend to require the greatest 
amount of education and training. 

Regressions were also estimated to examine the trend in the farm operator and manager share of 
all farm workers. 

C5) (FarmOper/FarmWkrJ » .3486 - .002662*(YEAR,-2000) t.1 982-1 990 

(2.72) R2 - .514 
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14. Gloria Peterson Green, Khoan tan Dinh, John A. Priebe and Ronald R. Tucker, 
"Revisionf in the Current Population Survey Beginning in January 1983," Employmcni 
and Earnings . February 1983, pp. 7-15. For managers this involved adding accountants, 
personnel and labor relations workers and inspectors, n.e.c. to and subtracting ships 
officers and conductors from both the 1978 base and the 1990 projection. For 
professional workers it involved adding decorators and ^window dressers and health 
trainees and subtracting accountants, personnel and labor relations workers, computer 
programmers and sales engineers. When separate data was not available for some of 
the smaller occupations that were reclassifial, they were left in the major group they 
had been prior to 1983. The BLS has publisher CPS based yeariy estimates of 
employment by major occupation all the way back to 1972 using the 1980 Census 
classification system in Deborah Pisctzner Klein, "Occupational Employment Statistics 
for 1972-82." This data series was used to calculate actual percentage rates of growth 
and actual shares of employment growth. Thus percentage growth calculations are 
based on definitions of major occupation that are consistent over time but there are 
slight differences in the detailed occupations included in a major occupation for the two 
calculations. The data on 1989 employment is from Employment and Eamm^s, Jan. 
1990. 

15. This characterization of how occupational staffing patterns were projected is based cn 
Bureau of Lalx^r Statistics, Handbook of Methods , Bulletin 2134-1, 1982, pg. 143, and 
conversations with Ron Kutscher. 

16. Bureau of Labor Statistics, Handbook of Methods . Bulletin 2134-1, 1982, pg. 143. 

17. Deborah Pisetzner Klein, "Occupational Employment Statistics for 1972-82," 13-16. 

18. The occupatir/n share predictions that result from assuming constant logarithmic rates 
of change do not sum to one, however. To assure that final predicted shares sum to 
one, the first stage predicted shares were summed and then new final predicted shares 
were calculated by dividing the initial prediction for each occupation by this sum. The 
logarithm of the share not the share itself was extrapolated because declining 
occupations are eventually predicted to have a negative number of woiicers when a 
linear specification is used. If linear extrapolation had been substituted, the average 
absolute value of the prediction error would have been slightly higher-7.15 percent of 
the 1980 baseline levels of employment. 



19. The regression model predicts a lower high skill share of employment growth than the 
simple extrapolations because controlling for the unemployment rate lowers the 
estimated time trends for high skill occupations. The unemployment rate was 7.2 
percent in 1980 and this raised the share of professional employment and depressed the 
share of blue collar employment in that year. The regression models corrected for this 
effect. Using 1980 as the final year of the base period for calculating the extrapolation 
growth rates, however, had the effect of raising the rates of growth for professionals 
and other white collar occupations and making more negative the share decline rates 
of blue collar occupations. These growth rates happened to be better approximations 
of what was about to happen than the regression estimated trends. 
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20. Projccicd and actual employment levels for 1974-75 arc from Max Carey, "Evaluating 
the 1975 Projections of Occupational Employment," Monthlv Labor Review , June 1980, 
p. 14. Estimates of occupational employment levels in 1966 arc from BLS, 
Tomorrow's Manpower Needs: Vol. III . 1969, p. 4. Comparisons are made with actual 
levels of employment in 1974 rather than 1975 because 1975 was a period of deep 
recession. The forecast had assumed that the unemployment rate would be 3 percent 
in 1975. It was thought that 1974 was a closer approximation to the tight economy 
that had been assumed in the forecast 

21. Max Carey and K. Kasunic, "Evaluating the 1980 Projections of Occupational 
Employment," Monthly Labor Review . July 1982, pp. 22-30. 

22. Bureau of Labo^ Statistics, Tomorrow's Manpower Needs: Volume IV . Bulletin 1606, 
Feb. 1969, US Department of Labor, p. 9. 

23. Silvestri and Lukasiewicz, p. 59. 

24. This same phrase was also used by Faye Duchin in describing how she and Leontief 
felt when they projected mijor declines in the employment of draftsmen and clerical 
workers as a consequence oif die growth of micro-computer technology. 

25. Telephone conversation with ELS analyst. May 1990. 

26. In 1989 median weekly wages for full time wage and salary workers in sales jobs 
included in the high skill category wei^ $561 for sales representatives, commodities 
except retail, $502 for sales representatives in finance and business services and $424 
for supervisors and proprietors. Median weekly wages for the other high skill 
occupations were $583 for managers, $586 for professic/nais and $475 for technicians. 
In contrast, median weekly wages for the low skill occupations were $235 for sales 
workers in retail and personal services, $253 for service occupations, $323 for 
operatives, fabricators and laborers. Between 1983 and 1989 the ratio of high skill 
occupation wages to low skill occupation wages rose from 1.68 to 1.88. 

27. George Silvestri and John Lukasiewicz, "Projections of Occupational Employment, 
1988-2000," Monthly Labor Review . November 1989, pp. 42-65. 

28. Sensitivity testing of the forecasts is essential because there are only 18 years of data 
on which to estimate the forecasting model, some of the regressors are coUinear and 
theory does not yield only one plausible specification. Inevitably the coefficients 
estimated on variables like the trade deficit and personal computer use will not be 
estimated with the precision one desires. Under these circumstances, out of sample 
predictions may be sensitive to small changes in specification and it is important to 
know just how sensitive the forecasts are to specification of the forecasting model 

29. The estimates of the number of PCs in use in business were made by Future 
Computing/Datapro Inc and can be found in Table 1340 of The Statistical Abstract, pg. 
179. They are derived by cumulating numbers of machines sold. A very low scrap 
rate of 3.4 to 6 percent depending on the year was assumed. Where possible vendor 
reports were used to allocate sales of computers between categories of end user- 
tiusmess, education and home. Quite often, however, rules of thumb were used to 
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make these allocations. Future Computing is no longer in business so more detailed 
information on how the series was constructed and data for 1989 arc not available. 
Point estimates of PCs in use were made for 1989 and for 1979-80 by extrapolation. 

30. ^ccoIxiing to Future Computing, there were 20,330,000 PCs in use in private business 
in 1988. An alternative source of data, the COMTEC survey of a stratified random 
sample business, governmental and non-profit establishments, yields a substantially 
smaller estimate of the number of PCs in use. The 1989 COrvTTEC survey estimates 
there were 9,693,000 microcomputers an^ 10,462,000 CRT terminals and dedicated 
word processors in use at workplaces outside of the education sector. Bureau of the 
Census, "Computers in the Office," Statistical Abstract 1990 , pg 943-952. The large 
discrepancy between these two data sources appears to be due to: (a) the very low 
scrappage assumed by Future Computing, (b) inflation of sales figures by some of the 
vendors supplying data to Future Computing (c) delays in the actual installation of the 
computers, (d) the allocation to business of some PCs that the COMTEC survey 
appears to place in schools, (e) the exclusion of zero employee firms and home offices 
from the COMTEC survey and (f) problems with the Dun & Bradstrcet list of 
estabhshments. The Future Computing data series was used in the analysis because it 
is available for a longer span of time and because there did not appear to be a good 
way of extending the series on CRT terminals back into the 1970s. To project this 
variable ten years into the future, we need an estimate of the possible extent of the 
eventual woriq)lace market for these machines. Conventionally comparisons arc made 
with white collar employment. The education industry needs to be excluded from both 
numerator and denominator because students not teachers arc the primary users of PCs. 
Point of sales terminals arc not included in the counts of PCs or workstations, so retail 
sales clerks also need to be excluded from the denominator. The Futur ^'imputing 
estimate of PCs is equal to 37.5 percent of the number of white collai mployecs 
minus teachers and sales clerks. In Comtec data, the ratio of PCs to white collar 
employees who arc not teachers or retail clerks was 17.4 percent and the ratio for 
workstations of all kinds was 35.5 percent. To us, there appears to be considerable 
room for current levels of PC use to grow, so we assume that it doubles from current 
levels. THe substitution of Comtec data for Future Computing data does not change 
our forecasts for the year 2000 as long as one retains the assumption that the year 2000 
impact of the PC will be slighUy more than double its 1989 impact. 

31. The baseline for the forecasts is CPS occupational employment estimates for 1988. 
Projected total employment in 2000 is 132,594,000 derived by multiplying 1988 
employment by 1. ,'533. The antilogs of the intercept terms for the 13 occupations were 
multiplied by 1.1533 to produce first stage estimates of occupational employment in 
2000. The sum of the first stage forecasts generally exceed 132,594,000, so 1.1533 
was replaced by a new multiplier which is calculated so that aggregate employment in 
2000 is equal to 132,594,000. To assure comparability with the regression forecasts 
based on CPS occupational data, the BLS projected rates of increase arc applied to the 
same 1988 CPS occupational employment estimates. No effon was made to adjust our 
forccasts for the anticipated decline in employment in the defense industries because 
these industries arc only shghdy more skill intensive than other industries. The 
professional, technical and managerial share of employment is 30.4 percent in electrical 
and electronic machinery, 26.5 percent in transponation equipment and 30.7 in 
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instruments and related products. For the economy as a whole this share is 28.45 
percent in CPS data. 

32. Because of compounding, a logarithmic specification produces higher forecasts for 
rapidly growing occupations than a linear specification. Using a linear specification 
lowers the jrecastcd growth of managerial jobs by 970,000 but has little effect on 
forecasted growth professionals, technicians and sales workers. Two further tests 
of sensitivity to functional form were conducted It was assumed that the growth of 
an occupation's share of employment followed a logistic function with ceilings at 20 
and 25 percent These logistic specifications were then used to forecast employment 
shares in the year 2CJ0. These specifications lowered the predicted growth of 
managerial employment by 1,315,000 and 928,000 respectively but had litUe effect on 
the predicted growth of the other high skill occupations. 

33. The forecast based on PQJSE reaching 30 percent of civilian employment in 2000 
reflects a conservative view that most (70 percent) of the impact of the microcomputer 
revolution has all ^ady been experienced The Gartner Group, one of the leading 
marketing consultant firms serving this industry, is a proponent of this view. They 
9rgue that the market for worksta'uona-rCs and CRTs-will approach saturation in 
1995. They base this forecast on an analysis which compares the number of installed 
workstations (owned by the firm and in use anywhere in the firm) to desk w(>rkers and 
assumes that the total number of workstations will not exceed the number of desk 
workers. In 1989 only 64 percent of white collar workers were considered desk 
workers down from a 69 percent share in 1984. But at many companies PCs and 
CRTs arc currendy used by blue collar workers for statistical process control iuid 
keeping track of inventory. They are also often used by white collar workers who arc 
not classified as desk workers. This means thi ratio figures calculated by the Gartner 
group exaggerate the proportion of deskworkers who currendy have a workstation on 
their desk and that there i^ potential for fiirther growth of PC usr by workers who do 
not work at a desk. The power of the machines is increasing ant new applications for 
them are being developed, so their impact on work will contin. e to grow, even when 
the total number of workstations eventually stops growing. This is why our baseline 
forecast look the view that the micro-computer revolution will not have played itself 
out by the year 20(X) and that by 19899 we had experienced only 47 percent of the 
changes in occupational demand that the technology will generate by the year 2000. 

34. Jon Sargent and Janet Pflceger, "The Job OuUook for College Graduates to the Year 
2000: A 1990 Update" Outlook Quarteriy . Summer 1990, 1-12 and "1988-2000--Outlook 
for College Graduates," excerpts from BLS Technical Memorandum, 1990. 

35. Census Bureau studies have also found that between 5.5 and 9 percent of respondents 
who are recor led to have a college degree in one interview are not recorded as having 
a degree in a later interview. (Bureau of the Census, "Effects of Different Reinterview 
Techniques on Estimates of Simple Response Variance," Evaluation and Research 
Program of the U.S. Censuses of Population and Housing 1960 . Series ER60 No. 11, 
Tables 30 and 46). 

36. Invin Kirsch and Ann Jungeblut, Literacy: Profiles of America's Young Adults , 
National Assessment of Educational Progress, Educational Testing Service, 1986, Table 
6, p. 40. 
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37. Comparisons of percentage rates of change are much less sensitive to arbitrary 
assumptions regarding which jobs "require a college degree" than comparisons between 
numbers of openings requiring a degree and the growth in numbers of college 
graduates. The BLS approach to comparing supply and demand dcp^nd^ critically on 
analyst judgments regarding which jobs "require a degree" now and which jobs will 
require a degree 10 years in the ftiture. Ours docs not 

38. The no policy change projection of the increase in the stock of workers with 16 or 
more years of schooling was developed in the following manner. We project that an 
average of 1,001,000 BAs will be awarded each year during the early 1990s, a 3.7 
percent increase from the level that prevailed from 1980 to 1987 migft«;t nf Education 
Statistics . Table 200). The number of 17 year olds is now 13 percent below its 
1979/80 peak and will fall another 10 percent by 1993/94. If educational policies and 
the payoff to college do not change, we do not project further increases in BAs 
awarded because the declining size of the 21-24 year old age cohon is assumed to 
offset a projected 10 percent rise in the proportion of the age cohort that obtains a 
BA. Immigration of people with a college degree was about 100,000 per year in the 
first part of the 1980s and this flow is assumed to continue (data provided by George 
Boijas). Adkins reports that for every 100 individuals with a BA degree there are 
about 12.5 individuals reporting 16 or more years of schooling without having a BA 
or first professional degree. (Douglas L. Adkins, The Great American Depree Machine. 
The Qmegie Foundation for the Advancement of Teaching, 1975, p. 65) Therefore, 
our estimate of the flow into the college graduate category is obtained by multiplying 
1.1 million by 1.125. The share of the flow of new college graduates assumed to be 
employed was set equal to the labor force participation ratt, i<j this group, .90. The 
result was projection of 13,363,000 individuals added to the stock of employed 
college graduaiffs over the 12 year period. In the March 1988 CPS, there were 
3,018,000 collegf. graduates over the age of 65, 3,245,000 between 55 and 64 and 
4,982,000 between 45 and 54 years of age. Their labor force participation rates were 
.906 for 45-54 year olds, .706 for 55-64 year olds and .222 for those 65 and ovr'-. 
(Bureau of Labor Statistics, "Educational Attainment of Workers: March 1988" July 
1988). Based on life tables, the estimated 10 year survival rate is .9083 for the 45- 
54 year old college graduates and .8136 for the 55-64 year old group. (StaPSUCftl 
Abstract . 1990, Table 108). An estimate of the number of college graduates from the 
45-64 year old group in 1988 that are still in the labor force 10 years later was 
obtained by multiplying the population figures by the survival rate and then by the 
labor force participation rate for the next older group. Exits from the labor force for 
the 12 year period were estimated to be 1,585,000 of the age 45-54 in 1988 group, 
1,729,000 in the 55-64 in 1988 group and 670,000 (all) of those over 65 in 1988. 
Thus, the projected net growth in the number of college graduates over the 12 year 
period is 9,379,000 from a 26,812,000 level in 1988. BLS predicts an almost identical- 
-9,105,000-increase in the college graduate labor force (BLS, "1988-2000 Outlook for 
College Graduates, unpublished technical memorandum, 1990). 

39. Bureau of Labor Statistics. E mployment and Earnin gs. Jan. 1988 and Jan. 1990, Table 
56, pg. 226-230 and May 1990, Table C4, p. 108. 
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40. The upsurge of anti-scmitism in the Soviet Union has stimulated a massive increase the 
emigration of Soviet Jews. American immigration policy denies them the opponunity 
of coming to a country that could use their specialized skills and has plenty of vacant 
housing and forces them instead to go to a country that needs carpenters and mechanics 
not violinists and mathematicians and which does not have sufficient housing to absorb 
the influx. 

41. About 21 percent of the freshman in October 1985 did not return the following fall and 
27 percent of the sophomores did not return. Nabccl Alsalam, The Condition of 
Education: 1990. Volume 2. Postsecondary Education, National Center for Education 
Statistics, 1990, p. 26. 

42. see Ronald Kutscher, "Changing Skill Requirements: Evidence from Secondary Sources- 
-Analysis Using the Bureau of Labor Statistics Occupational Projections;' Office of 
Employment Projections, Bureau of Labor Statistics, May 1990, and Wasily Leontief 
and Faye Duchin, The Future Impact of Automation on Workers. 
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